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Aryl Ether Substituted Imidazoquinolines 

Field of the Invention 

5 This invention relates to imidazoquinoline compounds that have a 1-substituent 

that contains ether and aryl or alkenyl functionality, and to pharmaceutical compositions 
containing such compounds. A further aspect of this invention relates to the use of these 
compounds as mununomodnlators, for inducing cytokine biosynthesis in animals, and in 
the treatment of diseases, including viral and neoplastic diseases. 

10 

Background of the Invention 

The first reliable report on the lif-imidazo[4,5-c]quinoline ring system, Backman 
et aL. J. Org. Chem. 15, 1278-1284 (1950) describes the synthesis of l-(6-methoxy-8- 
quinolinyl>2 -methyl- lif^ for possible use as an antimalarial 

15 agent Subsequently, syntheses of various substituted L£f-imidazo[4,5-c] quinolines were 
reported. For example, Jain et aL, J. Med Chem, 11, pp. 87-92 (1968), synthesized the 
compound l-[2^4-piperidyI)€tbyl]-l^ as a possible 

anticonvulsant and cardiovascular agent Also, Baranov et aL, Chem. Aba. 85, 94362 
(1976), have reported several 2-oxoimidazo[4,5-c]quinolines, and Berenyi et aL, i 

20 Heterocyclic Chem. 18, 1537-1540 (1981), have reported certain 2-oxoimidazo[4 f 5- 
cjquinolines. 

Certain lfl'-inridazo[4^-c]q^olin-4-amines and 1- and 2-substituted derivatives 

» 

thereof were later found to be useful as antiviral agents, bronchodilators and 
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338; 

25 4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are 
incorporated herein by reference. 

There continues to be interest in the imidazoquinoline ring system. Certain IE- 
imidazo[4,5-c] naphthyridine-4-amines, IH-imidazo [4,5-c] pyridin-4-amines, and 1H- 
imidazo[4,5-c] qumolin-4-amines having an ether containing substituent at the 1 position 

30 are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and 
WO 99/29693. 
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There is a continuing need for compound 
immune response, by induction of cytokine biosynthesis or otter mechanisms. 

Summary of the Invention 

5 We have found a new class of compounds that are useful in inducing cytokine 

biosynthesis in animals. Accordingly, this invention provides imidazo[4, 5-c]quinoline-4- 
amfna and tetrahydro imidazo [4, 5-c] quinoline-4-amine compounds that have an ether 
containing substituent at the 1 -position. The compounds are described by Formulas (I), 
(II), (HI) and (TV), which are defined in more detail infra. These compounds share the 

10 general structural formula: 




wherein X, R\ , and R are as defined herein for each class of compounds having 
Formulas (I), (II), (HI) and (IV). 

15 The compounds of Formulas (I), (II), (HI), and (TV) are useful as immune 

response modifiers due to their ability to induce cytokine biosynthesis and otherwise 
modulate the immune response when administered to animals. This makes die compounds 
usefiil in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to such changes in the immune response, 

20 The invention farther provides pharmaceutical compositions containing the 

response modifying compounds, and methods of inducing cytokine biosynthesis 
in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in 
an animal by administering a compound of Formula (I), (II), (EE), or (IV) to the a nim a l . 
In addition, the invention provides methods of synthesizing the compounds of the 

25 invention and intermediates usefal in the synthesis of these compounds. 
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Detailed Description of the Invention 

As mentioned earlier, we have found certain compounds that induce cytokine 
biosynthesis and modify the mmiune response in animals. Such compounds are 
represented by Formulas (I), (II), (III), and (TV), as shown below. 

Imidazoquinoline compounds of the invention, which have ether and aryl or 
aDcenyl functionality at the 1 -position are represented by Formula (I): 

NH 2 




10 wherein: X is -CHR3-, -CHRa-aDcyl-, or-CHRa-aBcenyl-; 

Ri is selected from the group consisting of. 
•alkenyi; 

-aiyU 
-lU-aryl; 

IS Ra is selected from the group consisting of: 

-hydrogen; 
-attyl; 
-alkenyl; 
-aiyl; 

20 -heteroaryl; 

-heterocyclyl; 
-aflcyl-Y-alkyl; 
-alky 1-Y- alkenyl; 
-aflcyl-Y-aryl; and 

25 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting ot 
-OH; 
-halogen; 
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-N(R*)2; 

-COCmo alkyl; 
-CO-OCwo alkyl; 
5 -N 3 ; 

-aiyU 

-heteioaiyl; 

-heterocyclyl; 

-CO-aryl; and 
10 -CO-heteroaiyl; 

R4 is alkyl or alkenyl, both of which may be intemipted by one or more 
— O— groups; 

each Ra is independently H or Cmo alkyl; 
each Y is independently -O- or-S(0)w; 
IS n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifhioiomethyl; 
or a pharmaceutical^ acceptable salt thereof. 



20 



The invention also provides hnidazpquinoline compounds that contain ether 
functionality at the 1 -position, where the ether containing substituent also contains an 
aBcynyl group. These compounds are represented by structural formula (II): 



25 




wherein X is -CHRa-, -CHRa-aDcyl-, or r-CHRa-alkenyls 
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Rio is selected from the group consisting oft 
-H; 
-alkyl; 

-alkenyl; and 

5 -aiyi; 

Ra is selected from the group consisting of: 
•hydrogen; 
-alkyl; 
-alkenyi; 

10 -aiyl; 

-heteroaiyl; 
-hetexocyclyl; 
-alkyl-Y-alkyl; 
-alky i-Y- alkenyl; 
• 15 -alkyl-Y-aiyl; and 

-alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting oft 
-OH; 
-halogen; 
-N(R 3 )i; 
-CO-N(Rj)2; 
-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; ' 
-aryl; 

-heteroaryl; 
-hetexocyclyl; 
-CO-axyl; and 
-CO-heteroaiyl; 
30 nis0to4; 

each Y is independently -O- or -S(0>w-; 
each B3 is independently H or Cm 0 alkyl; and 
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each R present is independently selected from the group consisting of Cmo 
alkyl, Cwo alkoxy, hydroxy, halogen and trifluoromethyl; 
v or a pharmaceutically acceptable salt thereot 

The invention also includes tetrahydroinridazoqumoline compounds that bear an 
ether and aryl or aDcenyl containing substituent at the 1 -position. Such 
tetrahydroimidazoquinoline compounds are represented by Formula (HI): 



10 wherein: 




X is -CHRr, -CHRralkyl-i or -CHR 3 -alkeiryl-; 
Ri is selected from the group consisting oft 
aryl; 

alkenyl; and 
15 RraryU 

Ra is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 

20 -aryl; 

-heteroaryl; 

-heterocyctyl; 

-alkyl-Y-alkyl; 

-alkyl-Y-aryl; 
25 - alkyl- Y- alkenyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 

from die group consisting o£ 
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-OH; 
-halogen; 
-N(Ra)2; s 
-CO-N(R3)2; 

5 -CO-Ci-ioattyl; 

-CO-O-Cwo attyl; 

-N 3 ; 

-aiyl; 

-heteroaiyl; 

10 -heterocyclyl; 

-CO-atyl; and 
-CO-heteroaryl; 

Ri is aDcyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

15 each Hj is independently H or Cmo alkyl; 

each Y is independentty -O- or -S(0)o^-; 
n is 0 to 4; and 

each R present is independently selected from tiie group consisting of C w<> 
alkyl, Clio alkoxy, hydroxy, halogen and trifhioromethyl; 
20 or a pharmaceutical^ acceptable salt thereof 

An additional class of immune response modifying compounds of die invention are 
tetrahydroimidazoquinoline compounds that have an ether containing substituent at the 1- 
position, where die ether containing substituent also contains an alkynyl group. These 
25 compounds are represented by structural formula (IV): 



7 



WO 02/46189 



PCTAJS01/46581 




wherein 

X is -CHR3-, -CHRj-alkyl-, or -CHR3-aIkenyl-; 
5 Rio is selected from the group consisting o£ 

-H; 
-alkyl; 

-alkenyl; and 

-aiyi; 

10 R2 is selected from the group consisting ot 

-hydrogen; * 
-alkyl; 
-alkenyl; 
-axyi; 

IS- -heteroaryl; 

-heterocyclyl; 
-aBcyl-Y-alkyl; 
-alkyl-Y-aiyi; 
-alkyl- Y- alkenyl; and 

20 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of: 
-OH; 
-halogen; 
^<Ra)i; 

25 -CO-N^fe; 

-CO-Ct-10 alkyl; 
-CO-O-Ct-w alkyl; 
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10 



-N 3 ; 

-heteroaiyl; 

-heterocyclyl; 

-CO-aryl; and 

-CO-heteroaryl; 
each K3 is independently H or Cnoalkyt 
each Y is independently -O- or - S(0)<w-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cwd 
aDcyl, Cmo afleoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereo£ 



15 



20 



25 



Preparation of the Compounds 

Compounds of the invention can be prepared according to Reaction Scheme I 
where R, R& X and n are as defined above and Ri 1 is aJkyl substituted by anaiyl group 
wherein the axyi group maybe unsubstituted or may be substituted orRu is substituted 
aryl with the proviso Oat if Ru is substituted azyl at least one substitnent is a strong 
electron withdrawing group located ortho or para to the ether bond. 

Reaction Scheme I 




Hai-R^ 



XI 




In Reaction Scheme I a 4-*mino-l/«m^ l-yl alcohol of 

Formula X is alkylated with a faalide of Formula XI to provide a Lff-mridazo[4,5- 
c]quinolinr4-amine of Formula XII which is a subgenus of Formula L The alcohol of 
Formula X is reacted with sodium hydride in a suitable solvent such as N,N- 
dimethylfbtmamide to form an alkoxido. The halide is then added to the reaction mixture. 
The reaction can be carried out at ambient temperature or with gentle heating (~5Q°C) if 
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desired. Hie product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Gerster, U.S. Patent 
No. 4,689,338 and Gerster et aL, U.S. Patent No. 5,605,899, the disclosures of which are 

5 incorporated by reference herein; others can readily be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
5,175,296; Nikolaides et al., U.S. PatentNo. 5,395,937; and Gerster et aL,UJS. Patent No. 
5,741,908, the disclosures of which axe incorporated by reference herein. Many halides of 
Formula XI are commercially available; others can be readily prepared using known 

10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme II 
where R, Rs, Ru, X and n are as defined above. 

In step (1) of Reaction Scheme II a Lff-imidazo[4,5-c]quinolin-l-yl alcohol of 
Formula XIII is alkylated with a halide of Formula XI to provide a Lff-imidazo[4,5- 

15 c]quinolin-l-yl ether of Formula XIV. The alcohol of Formula XEH is reacted with 

sodium hydride in a suitable solvent such as N^N-dimetiiylfbnnamide or tetrahydrofuran 
to form an alkoxide. The alkoxide is then combined with the halide Alternatively, the 
alcohol and the halide can be combined in a biphasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichloroznethane in the presence of a phase transfer 

20 catalyst such as ben2yltrimeftylanunonii2m chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula XDI axe known* see for example, 
Gerster, U.S. Patent 4,689,338; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. PatentNo. 5,605,899 and Gerster, ILS. Patent 
No. 5,175,296. 

25 In step (2) of Reaction Scheme II a Lff-iniidazo [4,5-c]quinolin- 1 -yl ether of 

Formula XIV is oxidized to provide a liT-imidazo[4,5^]quinoIine-5N-oxide of Formula 
XV using a conventional oxidizing agent capable of forming N-oxides. Preferably a 
solution of a compound of Formula XIV in a suitable solvent such as chloroform or 
dicMoromethane is oxidized using 3-chIoroperoxybenzoic acid at ambient temperature. 

30 In step (3) of Reaction Scheme II a lif-unidazo[4,5-c]qumoline-5N-oxide of 

Formula XV is animated to provide a l/f-imidazo[4,5^]quinolin-4-amine of Formula XII 
which is a subgenus of Formula L Step (3) involves (i) reacting a compound of Formula , 
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XV with an acylating agent and then (ii) reacting the product with an aimnqt rn g agent 
Part (i) of step (3) involves reacting an N-oxide of Formula XV with an acylating agent 
Suitable acylating agents include aUcyl- or arylsulfonyl chlorides (e.g., benezenesulfonyl 
chloride, methanesulfonyl chloride, p-toluenesulfbnyl chloride). Arylsulfonyl chlorides 
5 are preferred Pora-toluenesulfonyl chloride is most preferred Part (ii) of step (3) 

involves reacting the product of part (i) with an excess of an aminatTng agent Suitable 
animating agents include ammonia (e.g., in the form of ammonium hydroxide) and 
ammonium salts (e.g., ammonium carbonate, ammonium bicarbonate, ammonium 
phosphate). Ammonium hydroxide is preferred. The reaction is preferably carried out by 
10 dissolving die N-oxide of Formula XV in an inert solvent such as dichloromethane, adding 
tiie animating agent to the solution, and then slowly adding the acylating agent The 
product or a pharmaceutic ally acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (3) may be carried out by (i) reacting an N-oxide of Formula 
15 XV with an isocyanate and then (n) hydrolyzing the resulting product Part (i) involves 
reacting the N-oxide with an isocyanate wherein the isocyanato group is bonded to a 
caxbonyl group. Preferred isocyanates include trichloroacetyl isocyanate and aroyl 
isocyanates such as benzoyl isocyanate. The reaction of the isocyanate with the N-oxide is 
carried out under substantially anhydrous conditions by adding the isocyanate to a solution 
20 of the N-oxide in an inert solvent such as chloroform or dichloromethane. Part (ii) 

involves hydrolysis of the product from part (I). The hydrolysis can be earned out by 
conventional methods such as heating in the presence of water or a lower attanol 
optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
aUcoxide. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
25 conventional methods. 
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Reaction Scheme II 




XIII 



XI 




(2) 




5 Compounds of Formula I wherein R, Rj, X and n axe as defined above and R] is an 

optionally substituted phenyl can be prepared according to Reaction Scheme III where m 
is 0 to 3 and each R' is independently selected from the group consisting of alkyU alkoxy, 
alkyhhio, haloalkyl, haloaJkoxy, haloalkylthio, halogen, nitro, mercapto, cyano, carboxy, 
fonnyl, aryl, aiyloxy, arytthio, arylalkoxy, aiylalkyithio, heteroaryl, heteroaryloxy, 

10 hetooaiylthio, heteroaiylalkoxy, heteroaiylaDcyhhio, amino, aDcyiaroino, dialkyiamiiio, 
heterocyclyl, heterocycloalkyl, aJkylcarbonyl, aflcenylcarbonyl, arylcarbonyl, 
alkoxycarbonyU haloalkylcarbonyl, haloaDcoxycarbonyl, alkylthiocarbonyl, 
aryloxycarbonyl, aDcanoyloxy, alkanoylthio, alkanoykmino, aroyloxy and aroylamino. 

In Reaction Scheme HI a 4-axnino-l^-imidazo[4^]quinolin-l-yl alcohol of / 

15 Formula X is condensed with a phenol of Formula XVI to provide a LH-imidazo[4,5- 
c]<prinoIin-4-amme of Formula XVH which is a subgenus of Formula L Preferably, a 
solution of a compound of Formula X and the phenol in a suitable solvent such as N,N- 
dimctbylfonnamidfl is treated with diethyl azodicaibacylate and triphenylphosphine at 
ambient temperature. The product or a pharmaceutical^ acceptable salt thereof can be 

20 isolated using conventional methods. 
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Reaction Scheme HI 




Compounds of the invention can also be prepared according to Reaction Scheme 
IV where R, R*, Ru, X and n are as defined above. 

In step (1) of Reaction Scheme IV the hydroxy group of a l£Hmidazo[4 f 5- 
c]qmnolk-l-yl alcohol of Formula XDI is protected with a benzyl group. The alcohol of 
1 0 Formula XDI is reacted with sodium hydride in a suitable solvent such as N,N- 

dimethylfonnamide to fbnn an alkoxide. The aDcoxide is then alkylated with benzyl 
bromide to provide a compound of Formula XVffi. The reaction can be carried out at 
ambient temperature. 

In step (2) of Reaction Scheme IV a compound of Formula XV3H is oxidized using 
IS the method of step (2) of Reaction Scheme II to provide a lif-imidazo[4^^]quinoline- 
5N-oxide of Formula XDC 

In step (3) of Reaction Scheme IV a l^-inridazo[4,5^]qumoline-5N-oxide of 
Formula XDC is chlorinated to provide a 4^Uoro-lJ7-Mdazo[4 > S^]quinoline of Formula 
XX. Preferably a solution of a compound of Formula XDC in a suitable solvent such as 
20 toluene is treated with phosphorous oxychloride at ambient temperature. 

In step (4) of Reaction Scheme IV a 4^aro-li/-hnidazo[4 ) 5^]qumoline of 
Formula XX is reacted with phenol to provide a 4-phenoxy-lfr-imidazo[4 l S^]quinoIme of 
Formula XXL The phenol is reacted with sodium hydride in a suitable solvent such as 
diglyme to form a phenoxidc. The phenoxide is then reacted at an elevated temperature 
25 with a compound of Formula XX 

In step (5) of Reaction Scheme IV the benzyl protecting group is removed from a 
compound of Formula XXI to provide a 4^henoxy-LET-imidazo[4,5^]qumolin-l-yl 
alcohol of Formula XXH The reaction is preferably carried out by adding triflic acid in a 
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controlled fashion to a solution of a compound of Formula XXI in a suitable solvent such 
as dichloromethane at ambient temperature. 

In step (6) of Reaction Scheme IV a 4-phenoxy-lff imidazo[4,5^]quinolin-l-yl 
alcohol of Formula XXII is alkylated with a halide of Hal-Ru to provide a 4-phenoxy-Lff- 

5 imidazo[4 > 5^]quinolin-l-yl ether of Formula XXHL The aDcoxide of a compound of 
Formula XXII is formed by adding the alcohol to a Triphasic mixture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromethane in the presence of a phase 
transfer catalyst such as benzyltrimefhl nrnm orrium chloride. The alkoxidc is then 
alkylated. The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phenoxy- lif-imidazo [4,5-^Jquinolin- 1 -y 1 

ether ofFonnulaXXDI is ainimted to provide 

Formula XII which is a subgenus of Formula L The reaction can be carried out by 
combining a compound of Formula XXm with ammonium acetate and heating the 
resulting mixture at -1 S0°C The product or a pharmaceutical^ acceptable salt thereof can 
15 be isolated using conventional methods. 
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Reaction Scheme IV 




Tetrahydroimidazoqinnolinea of the invention can be prepared according to 
Reaction Scheme V where R, Ra, R nj X and n are aa defined above. 

In Reaction Scheme V a 4namino^,7 l 8,94etrahydr^ 
yl alcohol of Formula XXIV is alkylated with a halide of Formula XI to provide a 6,7,8,9- 
tetrahydro-liT-im^^ of Formula XXV which is a subgenus of 

15 
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Formula EL The alcohol of Fonnula XXIV is reacted with sodium hydride in a suitable 
solvent such as N^^iimethylfonnainide to form an alkoxide. The alkoxide is then 
combined with the halide. The reaction can be carried out at ambient temperature. The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
5 methods. 

Many tetrahydro-lif-imida^ of Formula XXTV aie known, see 

for example, NDcolaides et ah, VS. Patent No. 5,352,784; others can be prepared using 
known synthetic methods, see for example, Lindstrom, U.S. Patent No. 5,693,81 1; the 
disclosures of which axe incorporated by reference herein. 

10 

Reaction Scheme V 




Compounds of the invention can also be prepared according to Reaction Scheme 
15 VI where R,Ri,Ri,X and n are as defined above. 

In step (1) of Reaction Scheme VI a 4-chlon>3noitroquinoline of Formula XXVI is 
reacted with an amine of Fonnula Rj-O-X-NHa to provide a 3-nitroquinolin-4-amine of 
Formula XXVDL The reaction can be carried out by adding the amine to a solution of a 
compound of Fonnula XXVI in a suitable solvent such as chloroform or dichloromethane 
20 and optionally heating. Many quinolines of Fonnula XXVI are known compounds (see 
for example, U.S. Patent 4,689,33 8 and references cited therein). 

In step (2) of Reaction Scheme VI a 3 .mtroquinolin-4-amine of Formula XXVII is 
reduced to provide a qumoline-3 > 4^iiamira of Fonnula XXVIH Preferably, the reduction 
is (armed out using a conventional heterogeneous hydrogenation catalyst such as platinum 
25 on carbon or palladium on carbon. The reaction can conveniently be carried out on a Pair 
apparatus in a suitable solvent such as isopropyi alcohol or preferably toluene. 
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In step (3) of Reaction Scheme VI a quinoline-3,4-diamiiie of Fonnula XXYHI is 
reacted with a caiboxylic acid or an equivalent thereof to provide a li?-imidazo[4,5- 
c]quinoline of Fonnula XXDC Suitable equivalents to carhoxylic acid include orthoesters, 
and 1,1 -dialkoxyalkyl aflcanoates. The caiboxylic acid or equivalent is selected such that 
5 it will provide the desired Ra substitusnt in a compound of Fonnula XXDC For example, 
triethyl orthofonnate will provide a compound where Ra is hydrogen and triethy 1 
orthoacetate will provide a compound where R 2 is methyl The reaction can be run in the 
absence of solvent or in an inert solvent such as toluene. The reaction is run with 
sufficient heating to drive off any alcohol or water fosned as a byproduct of the reaction, 
10 Optionally a catalyst such as pyridine hydrochloride can be included. 

Alternatively, step (3) can be carried out by (i) reacting the diamine of Formula 
XXVm with an acyl halide of Formula R 2 C(0)C1 and then (ii) cyclizing. In part (f) the 
acyl halide is added to a solution of the diamine in a suitable solvent such as acetonitrile, 
pyridine or dichloromethane. The reaction can be carried out at ambient temperature. In 
1 S part (ii) the product of part (i) is heated in an alcoholic solvent in the presence of a base. 
Preferably the product of part (i) is refluxed in ethanol in the presence of an excess of 
trietbylamine or heated with methanolic ammonia. Alternatively, if step (i) has been run 
in pyridine, step (ii) can be carried out by heating the reaction mixture after analysis 
indicates that step (f) is complete. 
20 In step (4) of Reaction Scheme VI a lif-imidazo[4,5^]quinoline of Fonnula XXDC 

is oxidized using the method of step (2) of Reaction Scheme II to provide a Iff- 
imidazo[4,5^]quinoline-5N-oxide of Fonnula XXX 

In step (5) of Reaction Scheme VI a lff-imidazo[4,5^]quinoline--5N-oxide of 
Fonnula XXX is animated using the method of step (3) of Reaction Scheme II to provide a 
25 lif-imidazo[4^]quinolin-4-aminfi of Formula L 
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Reaction Scheme VI 




5 Compounds of the invention can be prepared according to Reaction Scheme VII 

where R, Rj, X and n are as defined above and Ru is an aryi group which may be 
unsubstituted or substituted as defined above. 

In step (1) of Reaction Scheme VII a li?-imida2o[4^-c]quinolin-l-yi alcohol of 
Formula Xm is alkylated with a halide of Formula XXXI to provide a l/f-imidazo[4 f 5- 
10 c]quinolin-l-yl ether of Formula XXXIL The compound of Formula Xm and the halide 
of Formula XXXI are combined in a biphasic mixture of 50% aqueous sodium hydroxide 
and a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst 
such as benzyltrimethylammonium chloride. The reaction can be run at ambient 
temperature. 

IS b step (2) of Reaction Scheme VII a lif-imidazo[4 f 5-c]quinoline of Formula 

XXXH is oxidized using the method of step (2) of Reaction Scheme II to provide a Lff- 
imida2»[4^]quinolme-5N-oxide of Formula XXXIH 

In step (3) of Reaction Scheme VH a lfrimidazo[4,5^]quinolme-5N-K>xide of 
Formula XXXHI is reacted with trichloroacetyl isocyanate to provide a Lff-mridazo[4,5- 

20 c]qumolin-4-yl trichloroacetamide of Formula XXXIV. Preferably the isocyanate is added 
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in a controlled fashion at ambient temperature to a solution of the 5N-oxide in a suitable 
solvent such as dichloromethane. 

In step (4) of Reaction Scheme VII a lff-imida2o[4,5^]quinolin-4-yl 
trichloroacetaxnide of Formula XXXIV is hydrolyzed to provide a Lff-nnidazo[4,5- 

5 c]quinolin-4-amiiue of Formula XXXV which is a subgenus of Formula IL The hydrolysis 
can be carried out by conventional methods, preferably by treating a solution of a 
compound of Formula XXXIV in methanol with sodium methoxide. 

In step (5) of Reaction Scheme VE lH-imidazo[4,5^]quinolin-4-amine of 
Formula XXXV is coupled wife a halide of fomula Hal-Ru using a transition metal 

10 catalyst to provide a lfT-imidazo[4,5w:]qumoIin^aimne of Formula XXXVI which is a 
subgenus of Formula IL Preferably a compound of Formula XXXV is combined with the 
halide in the presence of copper Q) iodide, <Hchlorobis(triphenylphQsphme)^ 
and excess triethylamine in a suitable solvent such as N,N-<iimetfaylfbnnamide or 
acetonitrile. The reaction is preferably carried out at an elevated temperature (60-80°C). 

15 The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme VTt 
>*a + HaJ— (CHJ— == 



1-10 



XXXI 




XXXII 



(CHJ 



1-10 



III 




XXXV 



1-10 



XXXIV (CHj). 



Ill 



"1-10 



II 



XXXIII 



(CHJ 



1-10 



III 




XXXVI 



(Ct-U 



1-10 



II 



Compounds of the invention can be prepared according to Reaction Scheme VIII 
where R» Ra, R u, X and n are as defined above and BOCis terf-butoxycarbonyl. 
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In step (1) of Reaction Scheme Vm the ammo group of a Uf-imidazo[4,5- 
c]quinolm-4-amine of Formula XXXV is protected with two terf-butoxycarbonyl groups. 
A compound of Formula XXXV is combined with di-tert-butyl dicarbonate in a suitable 
solvent such as N^time%lfbrmamide in the presence of 4^dimethylamino)pyridine 
5 and triethylamine. The reaction is carried out at an elevated temperature (80-85°C). 

In step (2) of Reaction Scheme VIE a protected lir-imidazo[4^]quinoIin-4- 
amine of Formula XXXVII is coupled with a halide of formula Hal-Ri Z using a transition 
metal catalyst to provide a protected li^imidazo^S^quinoIm^amine of Formula 
XXXVUL Preferably a compound of Formula XXXVII is combined with the halide in the 
10 presence of copper (I) iodide, dichlorobis(tripheiylpto and excess 

triethylamine in a suitable solvent such as N^N-dimethylfonnamide or acetonitrile. The 
reaction can be carried out at ambient temperature or at an elevated temperature (40-80°C). 

In step (3) of Reaction Scheme Vm the protecting groups are removed by 
hydrolysis under acidic conditions to provide a l/f-imidazo[4,5^]quinolin^amine of 
15 Formula XXXVI which is a subgenus of Formula IL Preferably a compound of Formula 
XXXVm is treated with trifluoroacctic acid in a suitable solvent such as dichloromethane. 
The reaction can be run at ambient temperature or at a reduced temperature (0°C) . The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

20 in step (4) of Reaction Scheme VHI die aDcyne bond of a protected Iff- 

imidazo[4,5-c]quinolin-4-amine of Formula XXXVIII is reduced to provide a protected 
l/f-inudazo[4,5^]quinolin-4-amine of Formula XXXDC Preferably, the reduction is 
carried out using a conventional heterogeneous hydrogentation catalyst such as pla tinum 
oxide, platinum on carbon or palladium on carbon. The reaction can conveniently be 

25 carried out on a Parr apparatus in a suitable solvent such as methanol. 

In step (5) of Reaction Scheme VHI the protecting groups of a compound of 
Formula XXXDC are removed in the same maimer as in step (3) to provide a Lff- 
imidazo[4^]quinolin-4-amine of Formula XL which is a subgenus of Formula L The 
product or a pharmaceutical^ acceptable salt thereof can bo isolated using conventional 

30 methods. 
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Reaction Scheme Vm 




*« 

Compounds of die invention can be prepared according to Reaction Scheme DC 
5 where R, Rj, R12, X and n are as defined above and CBZ is benzyioxycarbonyL 
In step (1) of Reaction Scheme DC the amino group of a Lff-imidazo[4,5- 
c]quinolm-4-amine of Formula XXXV is protected with benzyloxycaibonyl groups. A 
compound of Formula XXXV is combined with dibenzyl dicarbonate in a suitable solvent 
such as N^niimediyifbimamide. The reaction can be carried out at ambient temperature 
10 or with mM heating (40°C). 

In step (2) of Reaction Scheme DC a protected lif-imidazo[4 f 5^]quinolm-4-amme 
of Formula XII is coupled with a halide of formula Hal-Re using a transition metal 
catalyst to provide a protected li^imickzo[4 > 5^]qmnolin-4-amine of Formula XT, IT. 
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Preferably a compound of Formula XII is combined with the halide in the presence of 
copper iodide, dkUorobis(triphenylphosphmefr 

in a suitable solvent such as N^-dimethylformanride or acetomtrile. The reaction can be 
carried out at ambient temperature or at an elevated temperature (40-80°C). 

5 In step (3) of Reaction Scheme DC the protecting groups are removed by hydrolysis 

to provide a lif-imidazo[44^]quinolin-4-amine of Formula XXXVI which is a subgenus 
of Formula IL Preferably a compound of Formula XIH is treated with sodium methoxide 
in a suitable solvent such as methanol. The reaction can be run at ambient temperature. 
The product or a pharmaceutical acceptable salt thereof can be isolated using 

10 conventional rngflifyfe- 

In step (4) of Reaction Scheme IX the protecting groups of a compound of 
Formula XLQ are removed by hydro genolysis and the alkyne bond is reduced to provide a 
lif-i2nidazo[4,5^]quinolin-4-amine of Formula XL which is a subgenus of Formula L 
Preferably, the hydrogenolysis/reduction is carried out using palladium hydroxide on 

15 carbon. The reaction can conveniently be carried out on a Pair apparatus in a suitable 

solvent such as methanol The product or a phannaceutically acceptable salt thereof can be 
isolated using conventional methods. 
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Reaction Scheme DC 




5 Compounds of the invention can be prepared according to Reaction Scheme X 

where R, Rj, R^, X and n are as defined above. 

In step (1) of Reaction Scheme X a 2,4HHchloro-3-^utroquinoline of Formula XUH 
is reacted with an amine of Formula Rj-O-X-NHa to provide a 2«<Moro-3-nitroquinolin-4- 
amine of Formula XLIV. The reaction can be carried out by adding the amine to a 
1 0 solution of a compound of Formula XI ITT in a suitable solvent such as chloroform or 

dichloromethane and optionally heating. Many qumolinea ofFormulaXLIII are known or 
can be prepared using known synthetic methods (see for example, Andre et aL, U.S. Patent 
No. 4)988,815 and references cited therein). 
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la step CI) of Reaction Scheme X a 2^Moro-3-nitroqumolin-^amine ofFonnula 
XUV is reduced using the method of step (2) in Reaction Scheme VT to provide a 2- 
chloroquinoline-3,4-diamine ofFonnula XLV. 

In step (3) of Reaction Scheme X a 2n:hloroquinoline-3 l 4-diainine ofFonnula 
5 XLV is cyclizcd using the method of step (3) in Reaction Scheme VI to provide a 4- 
chloro-li?-iniida2o[4^-c]quinoline ofFonnula XLVL 

la step (4) of Reaction Scheme X a 4H^oio-liT-insidazo[4 J 5^]quinoline of 
Formula XLVT is animated to provide a l/f-imida2o[4^]quinolk-4-amine ofFonnula L 
The reaction is carried out by heating (e.g.,125-175°C) a compound ofFonnula XLVI 
10 under pressure in a sealed reactor in the presence of a solution of ammonia in an alkanol. 
The product or a pharmaceutical^ acceptable salt thereofcan be isolated using 
conventional methods. 

Reaction Scheme X 

15 




Compounds of the invention can be prepared according to Reaction S chem e XI 
where R, Rj, Ra, X and n are as defined above. 
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In Reaction Scheme XI a 1 if-imidazo [4,5-c] qumolk-4-amine of Formula XLVII is 
alkylated with a halide of Formula XLVm to provide a lif-imidazo[4,5^]qumolin-4- 
amine of Formula L The compound of Formula XLVII is reacted with sodium hydride in 
a suitable solvent such as N,N-dimethylfbnnamide. The halide is then added to the 

5 reaction mixture. The reaction can be carried out at an elevated temperature (~100°C). 
Alkylatkra occurs at both die Nl and the N3 nitrogens; however, the desired 1 -isomer can 
be readily separated from the 3-isomer using conventional techniques such as column 
chromatography and recrystaOization. 

Many lJ?-imidazo[4,5^]quiuolin^amines of Formula XLVH are known; others 

1 0 may be prepared using known synthetic methods, see for example, Gerster, U.S. Patent 
No. 5,756,747 and the references cited therein. 

Reaction Scheme XI 



15 




XLVII XLVUI 



Compounds of the invention can be prepared according to Reaction Scheme XE 
where R, Ri R& X andn are as defined above. 

In step (1) of Reaction Scheme XII a 4-nitrotetrazolo[l 9 5^]qumolin-5-ol of 
20 Formula XLDC is chlorinated to provide a 5K5hloro^nitrotetrazolo[l,5^] of 
Formula L. Conventional chlorinating agents can be used. Preferably the reaction is 
carried out using phosphorus oxychloride in a suitable solvent such as N,N- 
dimethylfbnnamide. 4-Nitrotetrazolo[l,5^]quinolin-5-ols of Formula XLDC are known or 
can be prepared using known synthetic methods (see for example, Gerster, et aL, U.S. 
25 Patent No. 5 ,741 ,908 and references cited therein). 

In step (2) of Reaction Scheme XH a 5-chloro-4-mtrotetrazolo[l ,5-a]quinoline of 
Formula L is reacted with an amine of Formula R j -O-X-NH2 to provide a 4- 
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mtrotetrazolo[l,5-a]quinolin-5-amine of Formula LL The reaction can be carried out by 
adding the amine to a solution of a compound of Formula L in a suitable solvent such as 
dichloromethane in the presence of triethylamino. 

In step (3) of Reaction Scheme XII a 4-nitrotetrazolo[l^-a]q™olin-5-amnie of 

5 Fonnula LI is reduced using the method of step (2) in Reaction Scheme VI to provide a 
tetcazolo^ jS^quinolin^S-diamine of Formula LIL 

In step (4 ) of Reaction Scheme XII a tetrazolo[l,5-a]quinolin^,5Hiiamiiie of 
Fonnula LII is cyclized using the method of step (3) in Reaction Scheme VI to provide a 
6#-imidazo[4,5^]tetrazo^^ 

10 In step (5) of Reaction Scheme XII a dff-imidazo[4,5-c]tetrazolo[ 1 ,5-a]qinnoline 

of Formula IJH is reduced to provide a lif-imidazo[4,5^]quinolin- 4-amine of Formula L 
Step (5) involves (i) reacting a compound of Formula LUI with triphenylphosphine and 
then (if) hydrolyzing. Part (i) can be carried out by combining a compound of Formula 
Lin with triphenylphosphine in a suitable solvent such as l^-dachlorobcnzene and 

IS heating. Part (ii) involves hydrolysis of the product from part (i). The hydrolysis can be 
carried out by conventional methods such as heating in the presence of water or a lower 
alkanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
alkoxide. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

20 
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Reaction Scheme XII 




XL1X ■ L U /, 

(3) 




Compounds of the invention can be prepared accordin g to Reaction Scheme XE 
where R, Ra, Rub X and n are as defined above. 
10 In step (1) of Reaction Scheme XEQ a liT-imida2o[4,5-^]qumolin-l-yl ether of 

Formula XXXII is coupled with a halide ofFonnnla Hal-Ru using die method of step (5) 
in Reaction Scheme VII to provide a lif-inudazo[4,5^]qninoIm-l-yl ether of Formula 
UV. 

In step (2) of Reaction Scheme XIII a Uf-nnidazo[4^-c]qmnolin-l-yi ether of 
15 Formula LTV is oxidized using the method of step (2) in Reaction Scheme II to provide a 
lif-imida2o[4^]quinolino-5N^Jxide of Formula LV. 

In step (3) of Reaction Scheme Xm a lif-imidazo^.S^lq^line-SN^xide of 
Formula LV is aminated using the method of step (3) in Reaction Scheme II to provide a 
l#-imidazo[4^]quinolin^ of Formula XXXVI which is a subgenus of Formula 
20 IL The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme XDJ 





XXXVI 



'1-10 



10 



15 



Compounds of the invention can be prepared according to Reaction Scheme XTV 
where R, R* Ru, X and n are as defined above. 

In step (1) of Reaction Scheme XTV the alkyne bond of a Uy-imidazo[4,5- 
cjqumolin-l-yl ether of Fonnula UV is reduced using the method of step (4) of Reaction 
Scheme VIII to provide a lif-imidazo^^^q^molm-l-yl ether of Fonnula LVL 

In step (2) of Reaction Scheme XIV a I/f-imidazo[4,5-c]qiunol3n-l -yl ether of 
Fonnnla LVI is oxidized using the method of step (2) in Reaction Scheme n to provide a 
U^imida2o[4,5^]quinoHne-5NHxddc of Formula LVH 

In step (3) of Reaction Scheme XIV a l#-nnidazo[4,5^ of 
FormnlaLVII is animated using the method of step (3) in Reaction Scheme II to provide a 
Lff-imidazo[4,5^]quto of Formula XL which is a subgenus of Formula L The 

product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 
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Reaction Scheme XTV 




10 



15 



Tctrahydroimidazoquinoline8 of the invention can bo prepared accordin g to 
Reaction Scheme XV where R, Ra, Ria, X and n arc as defined above. 

In step (1) of Reaction Scheme XV a 4smuno-6J l 8,9-tetrah^^ 
c|qainolin-l-yi alcohol of Formula XXTV is alkylated using the method described in 
Reaction Scheme V with a halide of Formula Hd^<^ W0 -CHNCH to provide a 6,7,8,9- 
tetrahydro-lff-imid^ of Formula LVm which is a subgenus of 

FonnnlalV. 

fa step (2) of Reaction Scheme XV a 6,7,8^-tetrahydio-lir-iimdazo[4> 
c]quinolinr4-ainine of Formula LVm is coupled using the method of step (5) of Reaction 
Scheme VII with a halide of Formula Hal-R u to provide a 6,7,8^-tetrahydro-l/f- 
imidazo[4^]quinolin-4-amine of Formula LEX which is a subgenus of Formula IV. The 
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product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 



Reaction Scheme XV 




i 

? 



XXIV 




II 



Compounds of the invention can be prepared according to Reaction Scheme XVI 
where R, R lt R& X and n are as defined above. 

In step (1) of Reaction Scheme XVI a 2,4-dihydro3cy^3-mtaHS,7,8^ 
tetrayhydroquinoHne of Formula LX is chlorinated to provide a 2,4-dichloio-3-nitro- 
6 J^^tetrayhydroquinoline of Formula LXL Conventional chlorinating agents can be 
used Preferably the reaction is carried out by combining a compound of Formula LX 
with phosphorous oxychloride and then heating (55-65°C). Compounds of Formula LX 
are known or can be prepared using known synthetic methods (see for example Nikolaides 
et al,. U.S. Patent 5,352,784 and references cited therein). 

In step (2) of Reaction Scheme XVI a 2,4^^0*0-3-^*0-6,7,8,9- 
tetrayhydroquinoline of Formula LXI is reacted with an amine of Formula Ri-0-X-NH 2 to 
provide a 2-ddoro-3-nitro^,7^ The 
reaction can be carried out by adding the amine to a solution of a compound of Formula 
LXI in a suitable solvent such as N^-dimethylformamide and heating (55-65°C). 



In step (3) of Reaction Scheme XVI a 2^Woro-3-m1xo^J l 8 l 9-tetrahydroquiiiolin- 
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In step (4) of Reaction Scheme XVI a 2-phenoxy-3-nitro-6,7,8,9- 
tetrafaydroquinolin^axnine of Formula LXDI is reduced using the method of step (2) of 
Reaction Scheme VI to provide a 2-pheuoxy^,7,8^-tetrahydroqiimolin-3 J 4-diamine of 
Formula LXIV. 

5 In step (5) of Reaction Scheme XVI a 2-phenoxy-6 J,8,94etrahydroquinolm-3,4- 

diamine of Formula LXIV is cyclized using the method of step (3) of Reaction Scheme VI 
to provide a 4-phenoxy^J,8,9-tetrahy<i^ of Formula LXV. 

In step (6) of Reaction Scheme XVI a ^henoxy-ej^^tetrahydro-Lff- 
imidazo[4 t S^]quinoIise of Formula LXV is animated using the method of step (7) of 
10 Reaction Scheme IV to provide a 6/7,8,9-tetrahydro-U?^ 
of Formula IH 
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Reaction Scheme XVI 




5 

The invention also provides novel compounds uscfiil as intermediates in the 
synthesis of the compounds of Formulas (I), (H), (IE) t and (TV). These intermediate 
compounds have the structural Formulas (V) - (DQ f described in more detail below. 
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One class of intermediate compounds has formula (V): 




X-O-Ri 



00 

wherein * Xis-<BRa-,<HRraIkyl- l or-CHR3 



-alkenyl; 
-Rc-axyl;and 

Ra is selected from the group consisting ofi 
-hydrogen; 
-alkyl; 
-alkenyl; 
-axyU 

-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl- Y- alkenyl; 
-alkyl-Y-aryl; and 

-alkyl or alkenyl substituted by one or more sobstxtuents selected 
from the group consisting ofi 



-CO-N(R3)2; 
-CO-Cwo alkyl; 
-CO-O-Cuoalkyl; 
-N 3 ; 



5 



Rj is selected from the group consisting of: 




34 



WO 02/46189 



PCT/US01/46581 



-heteroaryl; 
-heterocyclyl; 
-CO-axyl; and 
-CO-beteroaiyi; 

5 R4 is alkyl or alkenyl, which may be interrupted by one or more 

— O- groups; 

each Ra is independently H or C M0 alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyland aryl; 
each Y is independently -C- or -S(0)oi-; 
10 nis0to4;and 

eachRpresentis independendy sele<^£rom 

alkyl, Cuo alkoxy, hydroxy, halogen and trifhioramethyl; 

or a pharmaceutical^ acceptable salt thereof. 



15 



Another class of intermediates are inridazoqumoline-4-phenoxy compounds of 
formula (VI): 




X-O-Rj 
(VI) 



20 wherein X is -CHR*-, -CHRa-alkyI-, or-CHRa-aDfcenyt-; 

Rt is selected from the group consisting of: 

-atyl; 

-aDcenyl; 

-Rr-aiyl;and 

25 - (CH^ktO^-Rio ; 
Raisi 



35 



PCT/US01/46581 



"hydrogen; 
-alkyl; 

-aUcenyl; x 
-axyl; 

-heteroaryl; 
-heterocyclyl; 
-attjI-Y-alkyl; 
aDcyl-Y-alkenyi; 
alkyl-Y-aryl; and 

-aBcyl or alkenyl substituted by one or more substitnenta selected 
from the group consisting of? 

■OH; 

•halogen; 

-CO-N(R3)i; 
-CO-Cmo alkyl; 
-CO-O-Cuo alkyl; 
-N 3 ; 
-«yl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl; and 
-CO-heteroaryl; 

R* is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 

each Y is independently -O- or -S(0>w-; 

nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifhxoromethyl; 
or a phannaceutically acceptable salt thereof 
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Another class of intermediate compounds are the imidazcquinoline-N-oxide 
compounds of formula (VB): 




5 (VII) 

wherein X is -CHR3-, -CHRa-aBcyl-, ar-OTR3«*Beenyls 
Ri is selected from the group consisting of. 
-aryU 

10 -alktmyl; 

-Rr-aiyl;and 
-(CHOuiorC^-Rio; 
Ri is alky 1 or alkcnyl, both 0 f which may be interrupted by one or more 
-O- groups; 

15 each Ba is independently H or d.ioalkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aBcoxy, hydroxy, halogen and trifluorcmethyl; 
20 or a pharmaceutically acceptable salt thereof, 
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An additional class of intermediate compounds has the formula (VIII); 




(vm) 



wherein X is -CHR3-, -CHRa-alkyi-, or -CHR3-alkwxyl-; 
Ri is selected from the group consisting o£ 
-aiyU 

10 -alkenyl; 

-Rr-aiyl; and 

-(CHa)wo-C^>Rio; 
R2 is selected from the group consisting ot 

-hydro genj 
15 -alkyl; 

-alkenyl; 

-aiyl; 

-heteroaryl; 
-heterocyclyl; 

20 -alkyl-Y-alkyl; 

-alkyl- Y- alkenyl; 
-alkyl-Y-aryl; and 

-alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting o£ 
25 -OH; 

•halogen; 

-N(Ra)j; . 



38 



WO 02/46189 



PCT/US01/46581 



-CON(R3)j; 
-CCKJi-ioaDcyl; 
-CO-0-C M o aliyl; 
-N 3 ; 

5 -axyl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aryl;and 
-CO-ieteroaryl; 
10 R4isaDcylGra]keQyl > wfaichniaylM 
-O- groups; 

each R3 is independently H or Cuo aliyi; 

Rio is selected from the group consisting of H, alkyl, aDcenyl and aiyl; 

each Y is independently -O- or ^S(0)o^s 
15 nia0to4; 

' each R present is independently selected from die group consisting of Cuo 
alky!, Cuo alkoxy, hydroxy, halogen and trifluoromethyl; and 
R7 is tert-butyl or benzyl; 
or a pharmaceutical^ acceptable salt thereof 

20 

A further class of intermediates are imidazoq uino line«4-chloro frompflimds of the 
formula (DC) 




25 

wherein: X is -CHR3-, -CHRa-aDcyl-, or -CHRa-alkenyl-; 
Ri is selected from fee group consisting of: 
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alkenyl; 
R*-aiyl; and 
KCHaJwo-CsCH 



5 




10 



-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyl; 

-heteroaiyl; 



-heterocyclyl; 
-alkyl-Y-alkyl; 
-alky 1-Y- alkenyl; 
-alkyl-Y-aiyl; and 

-alkyl or alkenyl substituted by one or more substituente selected 
fiom the group consisting of: 



B4 is alkyl or alkenyl, which may be interrupted by one or more 



25 



20 



•OH; 
-halogen; 

-CO-C M oaIkyl; 
-CO-OCu,q alkyl; 
-N 3 ; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aiyl;and 
-CO-heteroaiyl; 



30 



-O- groups; 

each S3 is independently H or Q-ioalkyl; 
each Y is independently -CKor-S(0)ws 
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nis0to4;and 

each R present is independently selected fiom the group consisting of C M0 
alkyl, Ci-io alkoxy, hydroxy, halogen and trifluoiomethyl; 
or a pharmaceutical^ acceptable salt thereof 

5 

As used herein, the terns "alkyl", "alkenyr and the prefix "alk-" are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and 
cycloalkenyl. Unless otherwise specified, these groups contain fiom 1 to 20 carbon atoms, 
with alkenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total 

10 of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably 
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopropylmethyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, and adamantyL 

la addition, the alky 1 and alkenyl portions of -X- groups can be unsubstituted or 
substituted by one or more substituents, which substituents are selected fiom the group 

15 consisting of alkyl, alkenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroaiylaflcyl, and 
heterocyclylalkyL 

The term "haloalkyl" is inclusive of groups that are substituted by one or more 
halogen atoms, including perfluorinated groups. This is also true of groups that include 
the prefix "halo". Examples of suitable haloalkyl groups are chloromethyl, 

20 trifluoromefhyl, and die like. 

The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphthyl, biphcnyl, fiuorenyl and indeny 1. The 
term "heteroaryl" includes aromatic rings or ring systems that contain at least one ring 
hetero atom (e.g., O, S, N). Suitable heteroaryl groups include fiiryl, thienyl, pyridyl, 

25 quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrotyl, tetrazolyl, imidazolyl, 
pyrazolyl, oxazolyl, flriazolyl, benzofuranyl, benzothiophenyl, carbazolyl, benzoxazolyl, 
pyrimidinyl, benzimidazolyl, quinoxalinyl, benzothiazolyl, naphthyridinyl, isoxazolyl, 
isothiazolyl, purinyl, qumazolinyl, and so on. 

"Heterocy cly P includes non-aromatic rings or ring systems that contain at least 

30 one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially 
unsaturated derivatives of any of the above mentioned heteroaryl groups. Exemplary 
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heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl, morpholinyl, thiomorpholinyl, 
piperidinyl, piperazinyl, thiazolidinyl, imidazolidinyl, isothiazolidinyl, and the like. 

The aryl, heteroaiyl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected from die group consisting of alky 1, • 
5 alkoxy, alkylthio, haloaliyl, haloalkoxy, haloalkylthio, halogen, nitro, hydroxy, meicapto, 
cyano, carboxy, fbnnyl, aryl, aryloxy, arylthio, arylalkoxy, aiylattyithio, heteroaryl, 
heteroaryloxy, heteroarylthio, heteroarylalkoxy, heteroarylalkylthio, amino, alkylamino, 
dialkylamino, heterocyclyl, heterocycloalkyl, alkylcaibonyl, aDcenylcarbcnyi, 
aOcoxycarbonyl, haloalkylcarbonyl, haloalkoxycaibonyl, alkylthiocarbonyl, arylcarbonyl, 

10 heteroarylcarbonyl, aiyloxycarbonyl, heteroarylaxycarbonyl, aryKhiocarbonyl, 

heteroarylthiocarbonyl, alkanoyloxy, alkanoyldrio, aDcanoylanrino, aroylaxy, aroyWrio, 
aroylamino, alkylaminosulfonyl, aDcjdsulfonjd, arylsulfonyl, heteroarylsulfbnyl, 
alkylcarbonylamino, alkenylcaAouylamino, arylcarbonylamino, arylalkylrarbonylamino, 
heteroarylcarbonylajnino, heteroaiylalkylcaibonylamino, alkylsulfonylamino, 

IS alkenylsulfbnylamino, aiylsulfonylamino, aiylalkylsulfbnylamiiio, 

heteroarylsulfonylamino, heteroarylalkylsulfonylamino, alkylammccarbonylammo, 
alkenylanrinocaibonylainino, aiylaminocaxbouylamino, aijdalkylaminocarbonylaznino, 
heteroarylaminocaifconylamino, heteroaiylalkylaminocaibonylamino, and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 

20 substituted", then those groups can also be substituted by one or more of the above 
enumerated substituents. 

Certain substituents are generally preferred. For example, R^-aryl is a preferred K\ 
group and preferred Rio groups are aDcyl and aryl, with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents are present (i.e.,n is 0). Preferred Rj 

25 groups include hydrogen, aDcyl groups having 1 to 4 carbon atoms (Le., methyl, ethyl, 

propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropyhnethyl), methoxyethyl, and 
ethoxymethyl. For substituted groups such as substituted alkyl or substituted aryl groups, 
preferred substituents include halogen, mtrile, nhro, carboxy, methoxy, methyltiiio, 
trifluoromethyl, and trifluoromethoxy. One or more of these preferred substituents, if 

30 present, can be present in the compounds of the invention in any combination. 
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The invention is inclusive of the compounds described herein in any of their 
pharmaceutical^ acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), salts, solvates, polymorphs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
5 well as racemic mixtures of the enantiomers. 

Pharmaceutical Compositions and Biological Activity 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of the invention as described above in combination with a 

10 pharmaceutical^ acceptable carrier. 

The term u a therapeutically effective amount" means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active compound used in a 
pharmaceutical composition of the invention will vary according to factors known to those 

IS of skill in the art; such as the physical and chemical nature of the compound, the nature of 
die carrier, and the intended dosing regimen, it is anticipated that the compositions of the 
invention will contain sufficient active ingredient to provide a dose of about lOOng/kg to 
about SOmg/kg, preferably about lOftg/kg to about Smg/kg, of the compound to the 
subject Any of the conventional dosage forms may he used, such as tablets, lozenges, 

20 parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal 
patches, transmucosal patches and the like. 

The compounds of die invention can be administered as the single therapeutic 
agent in the treatment regimen, or the compounds of the invention may be administered in 
combination with one another or with other active agents, including additional immune 

25 response modifiers, antivirals, antibiotics, etc. 

The compounds of die invention have been shown to induce the production of 
certain cytokines in expe r im e n ts performed according to the tests set forth below. These 
results indicate that the compounds are useful as immune response modifiers that can 
modulate the immune response in a number of different ways, rendering them useful in the 

30 treatment of a variety of disorders. 

Cytokines whose production may be induced by the administration of compounds 
according to the invention generally include inlerferon-a (IFN-a) and/or tumor necrosis 
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fector-a (TNF-a) as well as certain interleulrins (IL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include EFN-a, TNF-a, EL-1, IL-6, IL-10 and 
IL-12, and a variety of other cytokines. Among other effects, these and other cytokines 
can inhibit virus production and tumor cell growth, making the compounds useful in the 

' 5 treatment of viral diseases and tumors. Accordingly, the invention provides a method of 
inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of die invention to the ammftl- 

Certain compounds of the invention have been found to pr e fe rentially induce the 
expression of IFN-a in a population of hematopoietic cells such as PBMCs (peripheral 

10 blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cytokines. 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention affect other aspects of the innate immune p^ponsg. For example, natural 
killer cell activity may be stimulated, an effect that may be due to cytokine induction. The 

IS compounds may also activate macrophages, which in turn stimulate secretion of nitric 
oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B-lymphocytes. 

Compounds of the invention also have an effect an the acquired famninm response. 
For example, although there is not believed to be any direct effect on T cells or direct 

20 induction of T cell cytokines, the production of the T helper type 1 (Thl) cytokine IFN-7 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, IL-5 
and IL-13 are inhibited upon administration of the compounds. This activity means that 
the compounds are useful in the treatment of diseases where upregulation of the Thl 
response and/or downregulation of the Th2 response is desired. In view of the ability of 

25 compounds of the invention to inhibit the Th2 immune response, the compounds are 

expected to be usefiil in the treatment of atopic diseases, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent flingal diseases and 
chlamydia. 

30 The immune response modifying effects of the compounds make them useful in 

die treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-a and/or TNF-a, the compounds are particularly 
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10 



15 



25 



30 



useful m the treatment of viral diseases and tumors. This immunomodukting activity 
suggests that compounds of the invention are useful in treating diseases such as, but not 
limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type II; molluscum contagjosum; 
variola, particularly variola major, rhinovirus; adenovirus; influenza; para-influenza; HIV; 
CMV; VZV; intraepithelial neoplasias such as cervical intraepithelial neoplasia; human 
papillomavirus (HPV) and associated neoplasias; fungal diseases, e.g. Candida, aspergillus, 
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 
leukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, e.g. Pneumocystis carnii, 
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and 
leishmaniasis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium. 
Additional diseases or conditions that can be treated using the compounds of the invention 
include actinic keratosis; eczema; eosinopMlia; essential mrombocythaemia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; the inhibition of keloid formation after surgery and other types 
of postsurgical scars. In addition, these compounds could enhance or stimulate the 
heating of wounds, including chronic wounds. The compounds may be useful for treating 
20 the opportunistic infections and tumors tbat occur after suppression of cell mediated 
immunity in, for example, transplant patients, cancer patients and BTV patients. 

An amount of a compound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or more cell types, such as monocytes, macrophages, dendritic cells 
and B-ceDs to produce an amount of one or more cytokines such as, for example, IFN-a, 
TNF-a, IL-1, TL-6, IL-10 and BL-12 that is increased over the background level of such 
cytokines. The precise amount will vary according to factonlmowninfheartbtttis 
expected to be a dose of about 100 ng/kgto about 50 mg/kg, preferably about 10 ug/kgto 
about 5 mg/kg. 

The invention also provides a method of treating a viral infection m an sad 
a method of treating a neoplastic disease in an animal comprising admiriist ermg an 
effective amount of a compound or opposition of the invention to the ani™»i An 
amount effective to treat or inhibit a viral infection i3 an amount that will cause a 
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reduction in one or more of the manifestations of viral infection, such as viral lesions, viral 
load, rate of virus production, and mortality as compared to untreated control animals. 
The precise amount will vary according to factors known in the art but is expected to be a 
dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 jig/kg to about 5 mg/kg. 

5 An amount of a compound effective to treat a neoplastic condition is an amount that will 
cause a reduction in tumor size or in the number of tumor foci. Again, the precise amount 
will vary according to factors known in the art but is expected to be a dose of about 1 00 
ng/kg to about 50 mg/kg, preferably about 10 ng/kg to about 5 mg/kg. 

The invention is further described by the following examples, which are provided 

10 for illustration only and are not intended to be limiting in any way. 

EXAMPLES 

In the examples below some of the compounds were purified using semi- 
preparative HPLC. Two different methods were used and they are described below. Both 
15 methods used a A-100 Gilson-6 equipped with 900 Series Intelligent Interface. The semi- 
prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate fractions were 
combined and lyophilized to provide the trifiuoroacetate salt of the desired compound. 
Method A 

Column: column Microsorb C18, 21.4 x 250 mm, 8 micron particle size, 60Aporc, 
20 flow rate: 10 mlTmin.; gradient elution from 2-95% B in 25 mhL, hold at 95% B for 5 
mtn t where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic 
acid/acetomtrile; peak detection at 254 cm for triggering fraction collection. 
Method B 

Column: Phenomenex CapccD PakCl 8, 35 x 20 mm, 5 micron particle size; flow 
25 rate: 20 mLtain.; gradient elution from 5-95% Bin 10 min., hold at 95% B for 2 min., 
where AN).! % trifluoroacetic acid/water and 8=0.1% trifluoroacetic acid/acetonitrile-, 
peak detection at 254 nm for triggering fraction collection. 
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Example 1 

l-PK2-Propynylox^^^ 

NH 2 

V 

PaitA 

5 2KlJ74midazo[4,5^ (28J g, 0.133 mol) was added in 

portions over a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%), 
dichloromethane (240 mL), propargyl bromide (39.6 g of 80%, 0266 mol) and 
benzyltrimethylammomum chloride (2.46 g, 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 1 6 hours. The layers were separated. The 

10 aqueous fraction whs extracted with additional dichloromethane. The organic fractions 
were combined, washed with water, dried over magnesium sulfate and then concentrated 
under reduced pressure. The resulting residue was combined with diethyl ether and the 
mixture was allowed to stir. An orange solid was isolated by filtration. This material was 
recrystallized from ethyl acetate to provide 19.8 g of 2^1J7-mudazo[4^]quinolin-l- 

15 yl)ethyl (2^ropynyl) ether as a yellow crystalline solid, ntp. 124-I26°C. 

Analysis. Calculated for CisHuN 3 0: %C, 71.70; %H, 5.21; %N, 15.72. Found: %C, 
71.85; %H, 525; %N, 16.90 

'HNMR (300 MHz, DMSO) 89.21 (s, 1 H), 8.44 (m, 1 H), 836 (s, 1H), 8.18 (m, 1 H), 
7.71 (m, 2 H), 453 (U - 5.1 Hz, 2 H), 4.14 (d, J - 2.4 Hz, 2 H), 3.98 (t, J - 5.1 Hz, 2 H), 
20 3.35 (t, J -2.2 Hz, 1H) 

HRMS(ESI) Calculated for CisHmN 3 0 (MH*) 252.1 137, found 252.1 141 
PartB 

2^1i?-Irnidazo[4^^]quinolm-l-yl)etiryl (2-propynyI) ether (19.7 g, 78.4 mmol) 
and chloroform were combined and then cooled to 0°C. 3-CMoroperoxybenzoic acid (15.7 
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The mixture 
was allowed to warm to ambient temperature by which time all materi al was in solution. 
Analysis by thin layer chromatography (TLC) indicated mat some starting material was 
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stDl present so mote 3-chloroperoxybenzoic acid (two separate 4 g portions) was added 
About 0.5 hour after the second portion was added, TLC showed no starting material. The 
reaction solution was extracted with 10% sodium hydroxide. The aqueous fraction was 
then extracted multiple times with dichloromethane. The organic fractions were 
5 combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 18.5 g of l-P-(2-propynyloxy)etfcyI]-l^ 
oxide as a yellow oil 

HRMS(EST) Calculated for C11H14N3O2 (MH*) 268.1086, found 268.1098 
PaitC 

10 Under a nitrogen atmosphere trichloroacetyl isocyanate (15.5 g, 622 nunol) was 

added dropwise to a mixture of 1^2^2-propyi^^ 

5N-oxide (18 J g, 68.5 mmol) and dichloromethane (300 xnL). Vigorous carbon dioxide 
evolution was observed. After about 0.5 hour all of the material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 

15 indicated the presence of a small amount of starting material. More trichloroacetyl 

isocyanate (4.5 g) was added. After 1 hour, TLC analysis indicated that the reaction was 
complete. The volaiiles were removed under reduced pressure to provide N-{l-{2-{2- 
propynyloxy)ethyl]-Iff-imid^ as a pale 

yellow solid. 

20 PartD 

Dichloromethane (1 50 mL) was added to a mixture of die solid from Part C and 
methanol (200 mL) and all of the material went into solution. Sodium methoxide (50 g of 
25% in methanol) was added and the solution was allowed to stir at rnifrignt temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
25 concentrated to a volume of a p pr o xim ately 100 mL and a second crop of precipitate was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C 
for 16 hours to provide 16.4 g of 1 ^^-pnqrynyioxy)ethyl]- lif-irnidazo [4^-c]quinokn- 
4-amine as an off-white solid, m.p. 225-227°C. 

Analysis. Calculated for C 13 H,4N 4 0 (HjO)^ %Q 66.53; %H, 5.40; %N, 20.69. Found: 
30 %C,6633;%H t 5.18; %N, 21.12 

'HNMR (300 MHz, DMSO) 5 8.13 (s, 1 H), 8.08 (br d, J - 7.8 Hz, 1 K), 7.62 (or d, J - 
8 .3 Hz, 1 H), 7.44 (br t, J - 7.6 Hz, I H), 724 (br t, J - 7.5 Hz, 1 H), 6.54 (s, 2 H), 4.81 (t, 
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J- 5.4 Hz, 2 H), 4.14 (d, J=2.4 Hz, 2 H), 3.93 (t, J = 5.1 Hz, 2 H), 3 .38 (t, J-2.4 Hz, 1 
H) 

HRMS(ES1) Calculated for CuBfcNiO (MH*) 267.1246, found 267.1253 

Example 2 

2-{3-p<4-Amino^ 




PartA 

" Under a nitrogen atmosphere H2^-piopynyloxy)e^ 
10 c]qtnnoIin-4-amine (16 g, 60.1 mmol), di-tert-butyl dicaftonate (32,7 g, 150 mmol), 
trietbylamine (21 mL, 150 mol), N^fimefeylformamide (150 mL) and 4- 
(dime%lamino)pyridine (0.1 g) wore combined and heated to 80-85°C. After about 1 
hour the mixture became homogeneous and TLC analysis indicated that very little starting 
material remained The solution was heated for an additional hour. The solution was 
15 diluted with ethyl acetate and water. The kyers were separated axid the aqueous ftaction 
was extracted with ethyl acetate. The organic fractions were combined, washed with 
water and then with brine, dried over magnesium sulfete, filtered and then concentrated 
under reduced pressure to provide a pale orange-yellow solid This material was triturated 
with diethyl ether to provide 22.6 g ofN,N-(bis /crt-butoxycarbonyl^l-p^ 
20 propynyloxy)e%l>lif-^ as an off-white solid, m.p. 139- 

142°C. 

Analysis. Calculated for C25H30N4O3: %C 64.36; %H, 6.48; %N, 12.01. Found %C, 
64.40; %H, 6.43; %N, 12.06 
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l H NMR (300 MHz, DMSO) 5 8.44 (m, 1 H), 8.35 (s, 1 H), 8.08 (m, 1 H), 7.73 (m, 2 H), 
4.94 (UM.9 Hz, 2 H), 4.12 (d, J«2.4Hz,2H), 3.98(^1 = 5.1 Hz, 2H), 3.31 (t,J = 2.4 
Hz, 1H), 134(s, 18 H) 
. HRMS(ESI) calcd for C25H31N4O3 (MH*) 467.2294, found 467.2307 
5 PaitB 

Under a nitrogen atmosphere 2-iodobenzonitrile (0.54 g, 2.35 mmol), 
dichtorobi<triplienylphoapliine)pa11adhnnCT (0.09 g, 0.13 mmol), and copper® iodide 
(0.05 g, 056 mmol) were added to a mixture of N,N-(bis /ert-butoxyca*on^ 
propynyloxy)e%l]-ljr-i^^ (1.0 g, 2.14 mmol) and anhydrous 

10 N^-dmetbylfonnamide (25 mL). After 2 hours the reaction mixture was slowly poured 
into water. The resulting precipitate was collected and dried at 35°C for 16 hours to 
provide 1.18 gof 2-(3-{2-[ 4-(bis ter^butoxyca*anyI)an^ 
l-yl]ethoxy}-l-propynyl)henzonitrile as a solid. 

! H NMR (300 MHz, DMSO) 8 8.47 (d, J = 6.8 Hz, 1 H), 8.39 (s, 1 H), 8.06 (d, J - 7.8 Hz, 
15 1 H), 7.87 (d, J « 7 3 Hz, 1 H), 7.40 - 7.80 (m, 4 H), 7J4 (d, J - 7.3 z, 1 H), 5.00 (br s, 2 
H), 4.47 (br s,2H), 4.13 (s, 2 H), 1.31 (s, 18 H) 
HRMS(ESI) Calculated for C32H34N3O3 (MH*) 5682560, found 5682565 
Parte 

Trifluoroacetic acid (20 mL) was added to a solution of the material from Part B in 
20 dichloromethane (20 mL). After 4 hours the reaction mixture was diluted with 

dichloromethane containing a small amount of methanol and 20% sodium hydroxide. The 
layers were separated The aqueous fraction was extracted with dichloromethane. The 
organic fractions were combined, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide a yellow powder. This material was 
25 purified by flash chromatography elutxng with 9/1 dicMoranethane/methanol to provide 
0.48 g of 2-{3^2^4-ammo-UMi^ 
propynytybenzomtrile as a white powder, m.p. 180-1 83°C. 

Analysis. Calculated for C22H17N5O • (HaO)w: %C, 70.54; %H, 4.79; %N, 18.70. Found: 
%C 70.61; %H, 4.75; %N, 18.70 
30 l HNMR(300 MHz, DMSO) 8 8.19 (s, 1 H), 8.12 (d, J- S3 Hz, 1 H), 7.88 (d, J « 7.8 Hz, 
1 H), 7.55 - 7.75 (m, 3 H), 7.40 - 7.50 (m, 2 H), 7.24 (br t, J =" 7.5 Hz, 1 H), 6.68 (br s, 2 
H), 4.87 (t, J - 5.1 Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, J = 5. 1 Hz, 2 H) 
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Example 3 

n l-{2-[(3-Phenyl-2-prop3myI)oxy]e%l}.lH.M 



imidazo[4,5^]quinolin-4-amine (10 g, 37.6 mmol), anhydrous N,N-dimetbyIfonnainide 
(ISO mL) and potassium carbonate (623 g, 45.1 mmol) was heated to 70°C. Iodobenzene 
(4.43 mL, 39.5 mmol), dichlon>bis(triphenylplw^ (0.53 g, 0.75 mol), 

and copper© iodide (029 g, 1.50 mmol) were added and the mixture was allowed to stir 
for 0.5 hour. The temperature was raised to about 85°C. After 1 .5 hours analysis by 
HPLC (reverse phase, acetonitrfle/water with 0.1% trifluoroacetic acid) indicated that die 
reaction was complete. The mixture was allowed to cool to ambient te mpera ture and t he n 
it was filtered. The filtrate was concentrated under reduced pressure. Hie residue was 



purified twice by flash chromatography (95/5 dichloromethaneAnethanol) to provide 2.7 g 
of W2-[(3-pheityl-2-propynyty 33 a white 

solid, m.p. 196-197°C. 

Analysis. Calculated forCziHigN 4 0: %C, 73.67; %H, 5.30; %N, 16 36. Found: %C, 
7329; %H, 523; %N, 16.35 

l HNMR (300 MHz, DMSO) 5 8.17 (s, 1 H), 8.12 (d, J - 7.4 Hz, 1 H), 7.63 (dd, J - 83, 
0.9 Hz, 1 H) t 7.44 (t, J - 7.5 Hz, 1 H), 7.15-7.40 (m, 6 H), 6.60 (s, 2 H), 4.86*(t, J * 5.1 
Hz, 2 H), 4.39 (s, 2 H), 4.03 (t, J - 5. 1 Hz, 2 H) 
HRMS(EI) Calculated for C2iHigN 4 0 (M*) 342.1481, found 342.1490 




Under a nitrogen atmosphere, a mixture of 1 -P^-propynylGxyJethyQ-LH'- 
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Example 4 

l-{2-[(3-Phenyl-2-p^ 

Hydrochloride 

5 l-{2^(3-Fhenyl-2-pix^^ 

g, 192 mmol) was dissolved in a mixture of methanol (IS mL) and dichloiomethane (5 
mL). Hydrogen chloride/diethyl ether (10 mL of 1M) was added and die reaction solution 
was allowed to stir for 16 hours by which time a precipitate had formed. The mixture was 
concentrated under reduced pressure to provide a solid. This material was recrystallized 

10 from acetonitrile containing a small amount of methanol to provide 0.52 g of l-{2-[(3- 
phenyl-2-propynyI)oxy]ethyl}-l^ as an 

off-white crystalline solid, m.p. 231-236°C. 

Analysis. Calculated for C 2l Hi 9 ClN*0 • (HzO)im: %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %C, 65.72; %H, 5.0; %N, 14.73 
15 *H NMR (300 MHz, DMSO) 6 8.49 (s, 1 H), 834 (d, J 8 3 Hz, 1 H), 7.81 (br d, J - 83 
Hz, 1 H), 7.72 ft J-7.8HZ, 1 H), 7.56 ft J = 7.8 Hz, 1 H), 730 - 7.40 (m, 3 H), 7.14 (dd, 
J - 8.0, 1.5 Hz, 2 H), 4.94 ft J - 4.8 Hz, 2 H), 438 (s, 2 H), 4.05 ft J - 4.9 Hz, 2 H) 
HRMS (EI) Calculated for C21H18N4O (M 4 ) 342.1481, found 342.1485 

20 Example 5 

l-{2^3K4-MethoxyphenyI)propoxy] 

9 





PartA 
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Under a nitrogen atmosphere, N,N-(bis terf-butoxycarbouyl)-l-[2-(2- 
propynyloxy)e%l]-i;^ (1.0 g, 2.14 mmol), triethylamine 

(0.8 mL, 5.56 mmol), 4-iodoanisole (0,51 g, 2.18 mmol) and anhydrous N,N- 
dimethylformamide (15 mL) were combined. 

5 DicM)robis(triphenylpto (0.09 g, 0.13 mol) and copper(I) iodide 

(0.05 & 026 mmol) were added and the reaction mixture was stirred for 1 hour at ambient 
temperature at which time analysis by HPLC (reverse phase, acetonitrile/water) indicated 
that the reaction was complete. The reaction mixture was partitioned between ethyl 
acetate and aqueous sodium bicarbonate. The organic fraction was washed with water and 

10 then with brine, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure to provide 0.95 g of N,N-(bis tert-butoxycaibonyIH-£^^ 
methoxyphenyl)-2-propynyl]axy} as an orange 

solid. 

HRMS(EI) Calculated for C32H36NA (M*) 572.2635, found 572.2635 
15 PartB 

N,N-(Bis te^butaxycaAonylHKMP^ 
propynyl]oxy} ethyl)-lJf-inridazo[4^ (0.75 g, 1 31 mmol), ethyl 

acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and 
then hydrogenated on a Pan apparatus at 40 psi (2.8 Kg/cm 2 ). No reaction occurred. 

20 Platinum oxide (150 mg) and methanol (10 mL) were added and the mixture was 

hydrogenated at 45 psi (3.15 Kg/cm 2 ) for 1 hour. Hydrogen consumption was observed 
immediately. The reaction mixture was filtered to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide N,N-(bis tert-butoxycaibonyI)-l - {2-[3-(4- 
methoxyphenyl)propoxy]ethyl} -lJy-imidazo[4,5-c]quinolin^airune as a yellow-brown 

25 gum. 

HRMS(EI) Calculated for C32H40NA (M*) 5762948, found 5762965 
PartC 

Under a nitrogen atmosphere trifhioroacetic acid (10 mL) was added to a mixture 
30 of the material from Part B and dichloromethane (10 mL). The resulting solution was 
allowed to stir for 4 hours. The solution was concentrated under reduced pressure Hie 
residue was partitioned between 50% aqueous sodium hydroxide and dichloromethane 
containing a small amount of methanol. The organic fraction was dried over magnesium 
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sulfite, filtered and then concentrated under reduced pressure to provide a tan foam. The 
foam was purified by flash chromatography (9/1 dicHcromethane/methanoI) to provide a 
s light yellow glass. The glass was triturated with diethyl ether to provide a white powder. 

This material was dried in a vacuum oven for 4 hours at 60°C to provide 0.41 g of l-{2-[3- 
5 (4-methoxyphenyl)propoxy]eufyl}-^ 
m.p.ll6-118°C. 

Analysis. Calculated for CaH^Oj: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 
69.79; %H, 6.40; %N, 14.73 

*H NMR (300 MHz, DMSO) 8 8.17 (s, 1 H), 8.12 (d, J = 8.3 Hz, 1 H), 7.64 (d, J = 8 3 Hz, 
1 H), 7.45 (t, J= 7.8 Hz, 1 H), 7.24 (t, J-7.6 Hz, 1 H), 6.80 (d, J- 8.8 Hz, 2 H), 6.66 (d, J 
- 8.8 Hz, 2 H), 6.60 (a, 2 H), 4.80 (t, J - 5.1 Hz, 2 H), 3.81 (t, 1 - 4.9 Hz, 2 H), 3.66 (s, 3 
H), 3 27 (t, J » 6.1 Hz, 2 H), 232 (t, J - 7.3 Hz, 2 H), 1.60 m, 2 H) 

Example 6 

15 N^4-Dmethyi-3-{3-p^ 

benzensulfonamide 



10 




Part A 

20 Under a nitrogen atmosphere, l^^^>ropynyloxy)e%l]-lir-iniida2o[4,5- 

c]qmnolinr4-amme (1.7 g, 635 mmol), dibenzyl dicarbonate (4 .55 g, 15.9 mmol), 
triethylamine (1.8 mL> 13.0 mmol), 4^dimethylamino)pyridme and anhydrous N,N- 
dimetfaylforaiamide (20 mL) were combined The reaction mixture was heated to 90°C at 
which time the reaction turned homogeneous. It was then heated to 130°C for 4 hours. 

25 The reaction mixture was allowed to cool and then it was partitioned between 
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dichloromethane and water. The aqueous fraction was extracted with dichloromethane. 
The organic fractions were combined, dried over magnesium sulfate and then concentrated 
to a volume of -10 mL. The concentrate was allowed to stand over the weekend and then 
it was diluted with toluene. The resulting precipitate was isolated by filtration and 
5 identified as starting material. The filtrate was diluted with diethyl ether. The resulting 
precipitate was isolated by filtration to provide 1 .1 g of benzyl N-{1-|> 
(propynyloxy)ethyl]-li^^ as a w hi te solid 

! HNMR (300 MHz, DMSO) 5 9 3S (s, 1 H), 8 34 (d, 1 = 7.8 Hz, 1 H), 8.30 (s, 1 H), 7.97 
(d, J - 7 3 Hz, 1 H), 7.70 (t; J - 7.8 Hz, 1 H), 7.58 (t, J - 7.8 Hz, 1 H), 7.15-7.50 (m, 5 H), 
10 5.21 (s, 2 H), 4.90 (U- 5.1 Hz, 2 H), 4.14^ 
338(t,J*2.4Hz,2H) 
PartB 

Under a nitrogen atmosphere benzyl N- { 1 -[2 -(propynyloxy)ethyl]- Ltf- 
mudazo[4^-c]quinolin-4-yl}caibamate (037 g, 0.91 mmol), 3-iodo-4-methyH- 
15 benzenesulfonamido (0.3 g, 0.96 mmol), triethylamine (02 mL, 1 36 mmol) and 
anhydrous acetonitrile (20 mL) were combined. 

DicWorobis(triphenylphosphine)palkdium(II) (13 mg, 0.018 mol) and copper® iodide (7 

mg, 0.036 mmol) were added and the reaction solution was heated to ~45°C. After 3 

hours analysis by reverse phase HPLC indicated that the reaction was complete. The 
20 reaction solution was concentrated under reduced pressure and the residue was purified by 

flash chromatography (98/2 to 95/5 dicUoromethane/methanol) to provide 033 g of 

benzyl NKM2-[(3-{2-methyi-5-[(ra^ 

lff-imidazo[4,5»c]q^oIin«4-yl)carbamate as a pale yellow solid. 

! HNMR(300 MHz, DMSO) 5 9.96 (s, 1 H), 836 (m, 2 H), 136 (d, J - 83 Hz, 1 H), 
25 735-7.70 (m, 4 H), 7.48 (m, 2 H), 730-7.45 (m, 5 H), 521 (s, 2 H), 4.95 (t, J - 4.6 Hz, 2 

H), 4.40 (s, 2 H), 4.06 (t, J = 5. 1 Hz, 2 H), 2.54 (s, 3 H), 2.40 (d, J - 4.9 Hz, 3 H) 

MS (0)584,476 

Put C 

Platinum on carbon (0.08 g of 10%) was added to a mixture of benzyl N-(l-{2-[(3- 
30 {2-methyl-5-[(methylammo)suto^ 

c]quinolinr4-yl)carbamate (03 g, 0.51 mmol) and methanol (10 mL). The mixture was 
hydrogenated on a Pair apparatus at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC- 
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MS indicated alkyne reduction but no phenoxycarbonyl removal. Palladium on carbon 
(0.1 g of 10%) was added and Hie reaction mixture was hydrogenated at 40 psi (2.8 
Kg/cm 2 ) for 8 hours. Analysis by LC-MS indicated only a small amount of 
phenoxycaibonyl removal P alladium black (0.1 g) waa added and the reaction mixture 

5 was faydrogenated at 40 psi (2.8 Kg/cm 2 ) for 16 hours. Analysis by LC-MS indicated one 
major product with a mass consistent with the desired product Hie reaction mixture was 
filtered and the filtrate waa washed with methanol and dichloromethane. Hie solvents 
were removed under reduced pressure to provide an off-white powder. This material was 
recrystallized fiom acetamtrile to provide 0.11 g ofN^4-dimethyl-3-{3-[2^amino-Lff- 

10 imidazo[4,5-c]quinolin-l-yl)e as a light yellow 

crystalline solid, mp. 207-209°C. 

Analysis. Calculated for C^NsC^S: %C, 60.91; %H, 6.00; %N, 15.44. Found: %C, 
60.87; %H, 5.75; %N f 15.51 

! H NMR (300 MHz, DMSO) 8 8.16 (s, 1 H), 8.12 (d, J - 83 Hz, 1 H), 7.62 (d, J = 83 Hz, 
15 1 H), 7.53 (d, J - 1 .5 Hz, 1 H), 7.44 (br t, I - 7.6 Hz, 1 H), 738 (m, 1 H), 7.24 (br t, J - 
7.6 Hz, 1 H), 7.16 (d, 7.8 Hz, 1 H), 7.02 (dd, J - 7.8, 2.0 Hz, 1 H), 6.58 (s, 2 H), 4.80 (t, 
52 Hz, 2 H), 3.82 ft 52 Hz, 2 H), 331 (t, 5.9 Hz, 2 H), 2.47 (s, 3 H), 2.37 (d, 4.4 Hz, 2 
H),1.65(m,2H) 

HRMS(EQ Calculated for C23H17N5O3S (M*) 453.1835, found 453.1834 
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Example 7 
H2-{[3K2-Isoprop^^ 

UWimdazo[4,5^]qu^ Hydrochloride 




5 

Under a nitrogen atmosphere l-[2^-propynybxy)ethyl]-lH-imidazo[4,5- 
c]<piinolk-4-amine (0.50 g, 1.88 mmol), 2-iodoisopropyIbenzene (0.65 g, 2.63 mmol), 
tricthylamine (0.68 mL, 4.88 mmol) and N^-Kiimethylfcnmanride (10 mL) were combined 
and then heated to 60°C. Copper (I) iodide (0.04 g) and 

10 dicUorobis(tr^henylphosphine)paIladium(^ (0.08 g) were added. After 1 J hours 

analysis by TLC (9/1 dichloromethane/methanol) indicated that the reaction was complete. 
The reaction mixture was concentrated under reduced pressure. The residue was purified 
by column chromatography elating with 9/1 dichlaromethane/methanoL The product 
fractions were combined and concentrated under reduced pressure. The residue was 

1 5 purified by column chromatography eluting with 9/1 dichloromethane/methanol 
containing 0.5% concentrated ammonium hydroxide. The product fractions were 
combined and concentrated under reduced pressure to provide ~0.38 g of a solid. This 
material was combined with hydro gen chloride/diethyl ether (3 .9 mL of 1 .0 M), stirred 
overnight and then concentrated under reduced pressure. The residue was recrystallized 

20 from isopropanol/mefhanol, isolated by filtration and then dried to provide 024 g of 1 -(2- 
{[3-(2-isopropylphenyl)-2-propynyl]oxy} ethyl> 

ljy-imida2»[4,5H:]quinolan^amine hydrochloride as a solid, m.p. 239-241°C. 
Analysis. Calculated for C24H24N4O •HCl^O) w : %C, 67.06; %H, 6.09; %N, 13.03. 
Found: %C t 67.07; %H, 6.00; %N, 13.09. 
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'HNMR (300 MHz, DMSO-d6) 8 8.54 (a, 1H), 8.39 (d, J= 8.1 Hz, 1H), 7.85 (d, /» 8.2 
Hz, 1H), 7.76 ft /- 72 Hz, 1 H), 7.59 ft /» 8.0 Hz, 1H), 7.30-7.38 (m, 2 H), 7.11-7.19 
(m, 2 H), 5.00 ft J- 4.7 Hz, 2 H), 4.47 (a, 2 H), 4.10 ft J» 4.7 Hz, 2 H), 3.16 (m,lH), 
1.13(d,/=6.9Hz,6H) 
5 IR(KBr) 3363, 3111, 2957, 1672, 753 dtf 1 

HRMS (EI) Calculated for C24H24N4O (M*) 384.1950, found 384.1943 

Example 8 

1 {[3^,6-DinietijyIphenyI>2-p^ etnyl> 
10 lH-imidazo[4^H:]qumolm-4-amino 




Using the general method of Example7, l-[2-(2-propynyloxy)ethyl]-l/r- 
imidazo[4,5^]qumolm-4-amine (0.50 g, 1.88 mmol) was reacted with 2,6-ditnethyl 
1 5 iodobenzene (0.61 g, 2.63 mmol). The crude product was purified by column 

chromatography eluting with 95/5 dicHoromethane/methanol to provide 0.056 g of l-(2- 
{[3-(2,6-dimemyhihenyl>2-propy^ as a 

solid, m.p.200-201°C. 

Analysis. Calculated for C13H22N4O •(E i O) V5 : %C, 7329; %H, 6.07; %N, 14.86. Found: 
20. %C, 7336; %H, 5.88; %N, 14.84. 

'H NMR (300 MHz, DMSO-d6) S 8.19 (s, 1H), 8.13 (d, 7= 8.1 Hz, 1 H), 7.62 (d, /- IS 
Hz, 1 H), 7.44 ft 8.0 Hz, 1H), 723 ft /» 7 J Hz, 1 H), 7.09-7.14 (m, 1 H), 7.01-7.03 
(m, 2 H), 6.76 (a, 2 H), 4.87 ft J=> 4 9 Hz, 2 H), 4.48 (s, 2 H), 4.05 ft J=» 4.9 Hz, 2 H), 
2.15 (s, 6 H), 

25 ffi. (KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm* 1 
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HRMS (EI) Calculated for C23H22N4O (M 4 ) 370.1794, found 370.1789. 

Example 9 v 
l<2-{[3-(4~FhenoxypheiiyI)^ 

lif-imidazo [4,5-c] quinolin-4-amine 




Using the general method of Example7, l-[2-(2^ropynyloxy)efiiyl]-Lff. 
inudazo[4,5^]quinoIin«4-amm (0.50 g, 1.88 mmol) was reacted with 4-iodophenyI 

10 phenyl ether (0.78 g, 2.63 mmol). The erode product was purified by column 

chromatography eluting with 95/5 dichloromethanc/methanol to provide a solid. The solid 
was- slurried with aqueous sodium hydroxide to remove salts and then purified by column 
chromatography eluting with 9/1 ethyl acetate/mcthanol to provide a solid. This material 
was further purified by column chromatography eluting with 99/1 ethyl acetate/methanol 

15 to provide 24 mg of l^{[3^4-phenco^heny^ 
c]quinolin-4-amine as a solid, m.p. 146-148°C. 

Analysis. Calculated for C27H22N4O2 •(HiO) 4 «: %C, 7224; %H, 5.30; %N, 12.48. Found: 
%Q 71.82; %H, 4.85; %N, 1235. 

*HNMR 000 MHz, DMSO-d6) 8 8.18 (s, 1 H), 8.12 (d, J- 7.4 Hz, 1 H), 7.62 (d, 7.7 
20 Hz, 1 H), 7.41-7.47 (m, 3 H), 7.18-727 (m, 4 H), 7.06 (dd, /» 7.6, 1.0 Hz, 2 H), 6.90 (dd, 
J» 6.7 Hz,2H) t 6.71 (s, 2 H), 4.85 (t, J= 5.1 Hz, 2 H), 4.37 (s, 2 H), 4.02 ft J- 5.0 Hz, 2 

IR (KBr) 3444, 3070, 2928, 1500, 1230, cm" 1 
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ERMS (H) Calculated for CrISaNiCk (M 4 ) 434.1743, found 434.1748. 



N Example 10 
l-P^{3^2^rifluoromethyI)p}ie^ 

lif-mudazo[4,5^]quiiiolin-4-ammfi 

m 





Using die general method of Example 7, 1 -[2-(2-propynyloxy)c^iyl]-li^ 
imidazo[4 l 5^]qumoln»-4-amine (0.50 g, 1.88 mmol) was reacted with 2- 

10 iodobenzotrifluoride (0.71 g, 2*63 mmol). The reaction mixture was concentrated under 
reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (10 
mL) and methanol (20 mL). A solid was removed by filtration. The filtrate was 
concentrated under reduced pressure to provide a white powder. This material was 
washed with water and dried for 4 days in an oven at 80°C to provide -0 J 3 g of a solid 

15 This material was partially dissolved in a mixture of dichloromethane (17 mL) and 

methanol (17 mL). Hydrogen chloride/diethyl ether (3.24 mL of 1.0 M) was added and 
the mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined with 50/50 
ace trmitrilft/ ethyl acetate containing a small amnmt of methanol Sodium hydroxide (0.5 

20 mL of 20%) was added. The mixture was concentrated under reduced pressure to provide 
a glassy solid. This glassy solid was purified by column chromatography eluting with 9/1 
ethyl acetate/methanol to provide 14 mg of 1 -[2-( {3 -[2-{trifluoromethyI)pheiiyI]-2- 
propynyl}axy)ethyl]- Lff-Jmidazo(4,5^]quinolin^amine as a white crystalline solid, m.p. 
154-155°C. 
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Analysis, Calculated for Cj&vhW: %C, 6439; %H, 4.18; %N, 13.65. Found: %C, 
6439; %H, 4.19; %N, 13.71 

'H NMR (300 MHz, DMSO-d6) 5 8.16 (s, 1 H), 8.1 1 (d, J= 7.4 Hz, 1 H), 7.74 (d, /=» 7.3 
Hz, 1 H), 7.56-7.64 (m, 3 H), 738-7.46 (m, 2 H), 7.22 (t, J= 7.6 Hz, 1 H), 6.59 (s, 2 H), 
5 4.87 (t, J= 5.1 Hz,2H), 4.45 (s, 2 H), 4.04 (t, J« 5.1 Hz, 2 H) 

IR (KBr) 3375, 3102, 1657, 1583, 1530, 1484, 1320, 1103, 765 cm 1 
HRMS (EI) Calculated for C22H17F3N4O (M*) 410,1354, found 410.1350. 

Example 11 

0 i^.{3-[4^1ff.l-Pynolyl)phcnyI^ 

l^-imidazo[4 > 5^]quinolin-4-amine trifluoroacetate 




Part A 

Under a nitrogen atmosphere dibenzyl dicarbonate (50 g, 174 mmol) was added to 
15 a mixture of l^<2-propynyloxy)etiiyl]-^ (16.4 g, 61 .6 

mmol) and anhydrous N,N-^iimediylformainide (200 mL). The reaction mixture was 
allowed to stir at ambient temperature for 16 hours and the reaction mixture turned 
homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The 
layers were separated. The aqueous layer was extracted with ethyl acetate. The organic 
20 fractions were combined, washed with water, washed with brine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure to provide a semisolid. This 
material was triturated with diethyl ether to provide 27.4 gof NJN-(bis 
benzyIoxycaA<myl)-l-[2-(2-p^ as a 

white solid. 



61 



WO 02/46189 



PCT/US01/46581 



PartB 

Under a nitrogen atmosphere N,N-(bis benzyloxycaiboiiyl)-l -[2-(2- 
propynytoxy)etfcyl]-lfT-iiw^ (0.5 g, 0.94 mmol), anhydrous 

acetonittile (5 mL), triethylamine (0 34 mL, 2.43 mmol), and l<4-iodophenyl)pyrrole 

5 (0.28 g, 1.03 mmol) were combined and the resulting homogeneous mixture was heated to 
80°C. Copper (I) iodide (0X07 g) and dichlorobis(triphenylphospto^ (0.013 
g) were added. The reaction was complete in 30 minutes. The product was purified by 
liquid chromatography using 4/6 hexane/ethyl acetate to provide a glassy solid. This 
material was purified on a second column using 9/1 hexane/ethyl acetate to provide 0.229 

10 g of KN-CWs benzyloxycarbonyl)- l-[2-({3-[4-(ltf-pym)M-yfa^ 
ynyl}oxy)ethyl]-lJWimd 

^NMR (500 MHz, DMSO-d6) 5 8.49 (d, J- 7.7 Hz, 1 H), 8.44 (s, 1 H), 8.14 (d, J * 73 
Hz, 1 H) f 7.75-7.77 (m, 2 H), 7.54 (d, J- 5.1 Hz, 2 H), 7.40 (s, 2 H), 7 32 (d, /=» 6.8 Hz, 2 
H), 724-727 (m, 6 H), 7.14-7.16 (m, 4 H), 629 (s, 2 H), 5.18 (s, 4 H), 5.00 ft J- 52 Hz, 
15 2H), 4.42(s, 2H),4.10(t,/»5.1Hz,2H) 

MS (O) for C41H33N5O3 m/z 676 (MH*), 632, 524, 408 
PartC 

The material from Part B, palladium hydroxide (024 g of 20% on carbon) and 
methanol (5 mL) were combined in a Parr flask and hydro genated at 45 psi (3 2 Kg/cm 2 ) 

20 for 3-4 hours. The reaction mixture was filtered to remove catalyst, the filter cake was 
washed with additional methanol, and the filtrate was concentrated under reduced 
pressure. The residue was purified by semi-preparative HPLC using Method B to provide 
36.6 mg of l-(2-{3-[4-(liM^pyrroly1)ph^ 
4-amine trifluoroacetate as a solid, ntp. 179-181°C. 

25 Analysis. Calculated for C25H25N5O •C2HF3O2: %C, 61.71; %H, 459; %N,13.33. Found: 
%C, 61.49; 94H, 4.89; %N, 1323 

l H NMR (500 MHz, DMSO-d6) 8 8.51 (s, 1 H), 8.38 (d, J- 8.4 Hz, 1 H), 7.84 (d, /= 8.4 
Hz; 1 H), 7.73 ft 7.3 Hz, 1 H), 7 56 ft 7- 7.8, 1 H), 7-33 (d, 8.4 Hz,2H), 726 ft 
J- 2.1 Hz, 2 H), 6.96 (d, 8.4, 2 H), 624 ft J~ 2.1 H, 2 H), 4.91 ft J- 5.0, 2 H), 3.85 
30 ft /- 5.0, 2 H), 3.3-3.4 (m, 2 H), 2.35 ft /=» 7.6, 2 H), 1 .61 (m, 2 H), 
IR (KBr) 2949, 1705, 1523, 1204, 1123, 721 cm" 1 
HRMS (EI) Calculated fin: C15H15N5O (M*) 4112059, found 4112060. 
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10 



Example 12 

3-{3-p<4-Ainmo-lJ£Mda^ acid 

Bis(trifluoroacetate) 




PartA 

Under a nitrogea atmosphere N,N-(bis ^ert-butoxycarbonyl)-l -[2-(2- 
propynyloxy)ethyl]-lJr-mud^ (2.82 g g, 6.04 mmol), benzyl 3- 

iodobenzoate (2.245 g, 6.64 mmol), trieftylamine (22 mL, 15.7 mmol), and anhydrous 
acetonitrfle (20 mL) were combined and the resulting mixture was heated to 6Q°C. Copper 
(0 iodide (0.05 g) and dicMorobis(triplienylphosplime)panadimn(II) (0.0.08 g) were 
added Toe reaction was complete in 30 minutes. The reaction mixture was concentrated 
under reduced pressure and the residue was purified by column chromatography eluting 
initially with dichloromethane and then with 98/2 dicWciomethaneAnethanol to provide 
15 1.82 g of benzyl 3-{3-P-(4-(bis tert-butoxycaibrayl)amino- lif-imidazo[4,5^]qumolm-l - 
yl)ethoxy]prop- 1 -ynyl}benzoate. 

'H NMR (300 MHz, DMSO-d6) 8 8.46 (d, 7= 9.6 Hz, 1 H), 8 J9 (s, 1 H), 8.05 (d, /- 9.8 
Hz, 1 H), 754-7.98 (m, 1 H), 7.84 (a, I H), 7.50-7.70 (m, 2 H), 736-7.49 (m, 7 H), 5.36 
(s, 2 H), 458 (t, 7= 4.6 Hz, 2 H), 4.37 (s,2H), 4.0<S-4.13 (m, 2 H), 1 JO (s, 18 H) 
20 MS (CI) for C39H40N4O7 m/z 677 (MH*), 577, 477 
PartB 

A solution of the material from Part A in methanol was combined with catalyst 
(1.0 g of 10% palladium on carbon) and the mixture was hydrogenated at 45 psi (32 
Kg/cm 1 ) at ambient temperature for -2.25 hours. More catalyst (0.3 g) was added and the 
25 hydrogenation was cxmrinued for an additional 2 hours. The reaction mixture was filtered 
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to remove the catalyst and the filter cake was rimed thoroughly with methanol. The 
filtrate was concentrated under reduced pressure to provide ~1.2 g ofN,N-(bis tert- 
butoxycarbonyl}- 3-{3-[2^4-ammcHl/f-imidazo[4,5^]quinoIin-l- x 
yl)ethoxy]propyl}benzoic acid. 
5 'H NMR (300 MHz, DMSO-d6) 5 8.50 (d, /- 9.5 Hz, I H), 8.40 (s, 1 H), 8.07-8.10 (m, 1 
H), 7.70-7.75 (m, 3 H), 7.65 (s, 1 H), 1.29 (a, 18 H), 7.29 ft /= 7.6 Hz, 1 H), 7.10 (d, J- 
7.8 Hz, 1 H), 4.94 ft 4.5 Hz, 2 H), 3.88 ft /= 4.5 Hz, 2 H), 3.32 ft y - 6.0 Hz, 2 H), 
2.43 ft 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (d) for C32H38N4O7 m/z 591 (MH*), 491, 391 
10 Parte 

Under a nitrogen atmosphere the material from Part B was combined with 
anhydrous dichloromethane (10 mL) and trifhioroacetic acid (10 mL). The reaction 
mixture was stirred for 1 .5 hours. The reaction mixture was concentrated under reduced 
pressure to provide an oil which was dried under high vacuum at ambient temperature to 

15 give a solid. This solid was triturated with ether. The resulting white powder was dried at 
65°C in a vacuum oven overnight to provide 1 .19 g of 3-{3-[2^4-anunc-lff-imidazo[4,5- 
c]quinolin-l-i}ethoxy]propyl}benzoic acid bis(trifluoioacetate), m.p. 138-140°C. 
Analysis. Calculated for CaHaN^CCjHFjOjk: %C, 50.49; %H, 3.91; %N, 9.06. 
Found: %C, 50.37; %H, 3.67; %N, 9.08 

20 , HNMR(300MHz,DMSO-d6)89.07-7.14(b8,2H),8Jl (s, 1 H), 8.37 (d, 7=7.8 Hz, 1 
H), 7.82 (d /= 8.0 Hz, 1 H), 7.74 (m, 2 H), 7.64 (s, 1 H), 7.56 ft /- 7.1 Hz, 1 H), 7.30 ft 
J» 7.7 Hz, 1 H), 7.15 (d, J m 7.6 Hz, 1 H), 4.91 ft J» 4.5 Hz, 2 H), 3.86 ft /- 4.4 Hz, 2 
H), 334 ft /- 59 Hz, 2 H), 2.44ftJ=» 7.4 Hz, 2 H), 1.64 (m, 2 H) 
IR(KBr) 3367, 3104, 2372, 1685, 1204, 1146 cm"' 

25 HRMS (EI) Calculated for QaHuN^Cb (M*) 390.1692, found 390.1690. 
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Example 13 

2-{3-p^4-Amino-lJWn^^ 

trifluoroacetate 




Part A 

Using the general method of Example 12 Part A, N,N-(bis tert-butoxycarboiyQ-1. 
[2-<2-propyiryloxy)euty>Ur-^^ (2g,4.3 mmol) was 

coupled with benzyl 2-iodobcnzoato (137 g, 4.71 mmol) to provide 1.79 g of a mixture of 
10 mono-and di-BOC protected benzyl 2-{3-p^4-ammo-liT-imidazo[4,5^](pnnolin-l- 
yl)ethoxy]prop-l-ynyl}benzoate. 

'H NMR (300 MHz, DMSO-d6) 5 8.45 (d, 7- 7.9 Hz, 1 H), 839 (s, 1 H), 8.06-8.09 (m, 1 
H), 7.85-7.88 (m, 1 H), 7.70-7.73 (m, 2 H), 7.47-7.51 (m, 2 H), 7.40-7.43 (m, 2 H), 728- 
7.37 (m, 3 H), 7.19 (m, 1 H), 523 (s, 2 H), 4.97 (t, /- 5.0 Hz, 2 H), 427 (s, 2 H), 4.07 (t, 
15 J r -45Hz,2H),U0(s,18H) 

MS (0) for C39H40N4O7 m/z 677 (MH*), 577, 477 
Part B 

Using the general method of Example 12 Part B, the material from Part A was 
bydrogenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{3-[2-{4- 

20 amina-lH-imidazo[43-c](rttm^ 

*H NMR (300 MHz, DMSO-dfi) 5 8.50 (d, J=* 7.3 Hz, 1 H), 8 39 (s, 1 H), 8.08 (d, /*> 7.9 
Hz, 1 H), 7.71-7.75 (m, 3 H), 722-728 (m, 2 H), 6.90 (d, J- 7.4 Hz, 1 H), 4.93 ft J-4.6 
Hz, 2 H), 3.87 (t; 43 Hz, 2 H), 330 (t, J- 5.6 Hz, 2 H), 2.73 (t, /- 5.7 Hz, 2 H), 1.61 
(m,2H).128(s,18H) 

25 MS (O) for C32H3eN407m/z 591 (MH*), 491, 391 
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PaxtC 

Using the general method of Example 12 Part C, the material from Part B was 
bydrofyzed to provide 0.28 g of 2-{3-[2^4-ainm<>lir-miidazo[4,5^]Q^molm-l- X 
yI)elhoxy]propyl}benzoic acid as a solid, m.p. 186-188°C. 
5 Analysis. Calculated forCaHaNA-CaHFjOj: %C, 57.14; %H, 4.59; %N, 11.11. 
Found: %Q 56.81; %H, 4.47; %N, 1 1.08 

'HNMR (300 MHz, DMSO-d6) 8 8.90-920 (bs, 1 H), 8.50 (s, 1 H), 8.38 (d,/- 10.1 Hz, 
1 H), 7.84 (d, /- 8 3 Hz, 1 H), 7.71-7.75 (m, 2 H), 7.56 (t, /- 7.6 Hz, 1 H), 721-732 (m, 
2 H), 6.88 (d, /« 6.9 Hz, 2 H), 4.90 (t, J»4.8 Hz, 2 H), 3.84 (t, J- 4.6 Hz, 2 H), 3 .32 (m, 
10 2 H), 2.72 (W= 6.9 Hz, 2 H), 1.62 (m, 2 H) 

IR (KBr) 3212, 2929, 1709, 1204, 1 124, 747 cm' 1 

BUMS (EI) Calculated for CzzHzWj (M*) 390.1692, found 390.1693. 

Example 14 

- * 

15 4-{3-P^4-Ammo-li?-m acid 

trifluoxoacetate 




Part A 

Using fce general method of Example 12 Fart A, N,N-(bis tert-butoxycarbonyl)-l- 
20 p^iropynyloxy)et^ (2.82 g, 6.04 mmol) was 

coupled with benzyl 4-iodobenzoate (225 g, 6.64 mmol) to provide 2.14 g of a mixture of 
mono-and di-BOC protected benzyl 4-[3^2-{4-amino-lH-im 
yl}e&oxy)piop-l-ynyI]ben2»ate. 
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'H NMR (300 MHz, DMSO-d6) 8 8.47 (d, J=7.2 Hz, I H), 8.40 (s, 1 H), 8.0<» (d, /= 6.5 
Hz, 1 H), 7.87-7.89 (m, 2 H), 7.70-7.73 (m, 2 H), 7.36-7.49 (m, 5 H), 723-7.27 (m, 2 H), 
5.35 (a, 2 H), 5.0 (t, /= 4.5 Hz, 2 H), 4.40 (a, 2 H), 4.09 (t, /- 4.5 Hz, 2 H), UO (s, 18 H) 
MS (Q) for C39H40N4O7 m/z 677 (MH 1 ), 577, 477 
5 PartB 

Using the general method of Example 12 Part B, the material from Part A was 
hydro genated to provide 1.86 g of a mixture of mono-and di-BOC protected 4-{3-[2-(4- 
arnino-lJ7-iimdazo[4,5^]quT^ acid. 
'H NMR (300 MHz, DMSO-d6) 8 8 .51 (d, J= 7.1 Hz, 1 H), 8.40 (s, 1 H), 8.07-8.10 (m, 1 
10 H), 7.72-7.75 (m, 4 H), 7.01 (d, J= 8.4 Hz, 2 H), 4.94 (t, /- 4.7 Hz, 2 H), 3.88 (t, J=- 4.6 
Hz, 2 H), 3.30 (m, 2 H), 2.38 (t, /=< 7.3 Hz, 2 H), 1.62 (m, 2 H), 1.29 (s, 18 H) 
MS (C3) for CsaHaaNtOim/z 591 (MH*), 491, 391 
PartC 

Using the general method of Example 12 Part C, the material from PartB was 
15 hydrolyzed to provide 056 g of 4-{3-[2^4-amino-Uf-nnidazo[4 J 5^]quinolin-l- 
yl)ethGxy]propYl} benzoic acid trifhioroacetate, m.p. 235-23 7°C. 
Analysis Calculated for CnHnN^-CaHFsCb: %C, 57. 14; %H, 4.59; %N, 11.11. Found: 
%C, 57.06; %H, 4.47; %N, 11.03 

'HNMR (300 MHz, DMSO-d6) 8 9.00-9.11 (ba, 2 H), 851 (a, 1 H), 8.37 (d, /= 8.4 Hz, 1 
20 H), 7.83 (d, /= 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 7.55 (t/» 9.7 Hz, 1 H), 7.01 (d, /- 82 
Hz, 2 H), 4.91 (t, J - 5.0 Hz, 2 H), 3.84 (t, J» 4.7 Hz, 2 H), 332 (t, 7= 5.8 Hz, 2 H), 2.38 
(t, J- 7.1 Hz, 2 H), 1.62 (m, 2 H) 
IR(KBr) 3266, 3014, 2361, 1667, 1277, 1201, 1142 cm" 1 
HRMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1697. 

25 
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Example IS 
H2-{3-[3-(Dizne%lamko)phex^ 
liT-5niidazo[4^^]quinolin-4-amine dihydrochloride 




Using tho general method of Example 12 Part A, except that the reaction 
temperature was raised to 80°C, N,N-<bis tert-but^ 

propynyloxy)ethyl]-lJf-imidazo[4^ (3 g, 6.43 irrmol) was coupled 

with 34odo-7/^iimethylaniline (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected l-P^{3^3^dimetfcylammo^ 
ljy-farddazo[4 J 5^]quinolin-4-aininfi. 
Part B 

Using die general method of Example 12 Part B, the material from Part A was 
hydrogenated to provide -2,9 g of a mixture of mono Boc protected and unprotected l-(2- 
15 {3-[3^dimethylamino)phenyIl^ 
PartC 

The material from Part B was combined with hydrogen chloride/mefhanol (30 mL 
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by 
filtration. The filtrate was concentrated under reduced pressure and the residue was 

20 dissolved in a small amount of methanol and then neutralized with concentrated 

ammonium hydroxide to pH -11. The resulting precipitate was purified by column 
chromatography elating with 95/5A di(±loromethane/methanol/ammonium hydroxide. 
This material was combined with hydrogen chloiide/diethyl ether. The resulting solution 
was concentrated under reduced pressure. The residue was triturated with diethyl ether. 

25 The resulting solid was isolated by filtration and then dried to provide 0.1 14 g of l~(2-{3- 
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[3-(dimethylainino)phenyl]p^ 
dihydrochloride, m.p. 180-183°C. 

Analysis. Calculated for CiaHrNaO-CHCIJx^CHaOX!: %C, 54.82; %H, 6.66; %N, 13.89. 
Found: %C, 54.60; %H, 6.50; %N, 13.66 
5 'H NMR (300 MHz, DMSO-dd) S 8.71-8.73 (bs, 2 H), 8.44 (s, 1 H), 835 (<U= 7.4 Hz, 1 
H), 7.83 (d, J - 8.0 Hz, 1 H), 7.72 (t, /» 7.6 Hz, 1 H), 7.55 (t, J= 6.8 Hz, 1 H), 7.15 (m, 1 
H), 7.05 (m, 1 H), 6.96 (a, 1 H), 6,66 (d, J= 8,1 Hz, 1H), 4.88 (t, 5.3 Hz, 2 H), 4.02 (t, 
3.7 Hz, 2 H), 3.37 (t, J- 6.4 Hz, 2 H), 2.94 (s, 6 H), 2.40 (t, 7.6 Hz, 2 H), 1.66 (m, 
2H), 

10 IR(KBr) 3426,3138,2928, 1693, 1113 cm" 1 

HRMS (EI) Calculated fbr CaEfoNsO (M*) 3892216, found 3892217 



2^2^thoxymethyl)-l#-inridazo[4^^ (3 JO g, 12.9 mmol) 

was slowly added over a period of 20 minutes to a suspension of sodium hydride (0.67 g 

20 of 60% in mineral oil, 16.77 mmol) in anhydrous NJI-dimediyl&imamide. The reaction 
mixture was allowed to stir for 1 hour and then 1 -bromo-3-pheuylpropaiie (2.16 ml* 14.19 
mmol) was added. The reaction mixture was stirred overnight. The reaction mixture was 
diluted with ethyl acetate, washed with water, washed with brine, dried over magnesium 
s ulfat e, filtered and then concentrated under reduced pressure. The residue was purified 

25 by column chromatography eluting with ethyl acetate to provide 2J8 g of 2^ 

(ethoxymethyl>1^^3^henylpr^^ as a yellow ofl. 
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MS (CI) for C24HZ7N3O1 m/z 390 (MH+), 346. 
PaitB 

The material fiom Part A was combined with chlorofonn (SO mL) and cooled to 
0°C. 3-chloroperoxybenzoic acid (222 g of 57-86%) was added After 1 hour the reaction 

5 mixture was allowed to wann to ambient tem pe rature. The reaction mixture was 
partitioned between aqueous sodium bicarbonate and (Hchloroinethane. The organic 
faction was dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 2^ethoxymetfayl)-l -[2^-phenylp^ 
c]quinolino-5NM3xido as a brown solid. 

10 PartC 

Under a nitrogen atmosphere trichlaroacetyl isocyanate (0.87 mL, 733 mmol) was 
slowly added to a mixture of the material from Part B and anhydrous dichloromethane (60 
mL). After 1 hour the reaction mixture was concentrated under reduced pressure to 
provide 2^-tricMoro-N-{2^ethoxyn^ 
15 imidazo[4,5-c]quinolin- 1-yl} acetamide. 
PartD 

Sodium methoxide (4.79 mL of 25% in methanol) was added to a mixture of the 
material from Part C and methanol (30 mL). The reaction mixture was allowed to stir 
overnight and then it was conc ent ra t ed under reduced pressure to provide a dark oil The 

20 dark oil was purified by column chromatography ehxting with S% methanol in 

dichloromethane to provide a light yellow oil The ofl was treated with 1.0 M hydrogen 
chloride to provide a white solid The material was isolated by filtration and then dried 
overnight in a vacuum oven at 80°C to provide 0.79 g of 2-{ethoxymctbyl>l-{2-{3- 
phenylpropoxy)ethyl>lff-im^ hydrochloride as a white solid, 

25 m.p. 128-134°C. Analyzed for C^iB^Pt • 1 .55 HC1: %Q 62.53; %H, 6.46; %N, 1115; 
Found: HC, 62.64; %H, 6.47; %N t 1W1- 

'H-NMR (300 MHz, DMSO-d6) 8 8.14 (br d, J-8.3 Hz, 1 H), 7.63 (dd, 1=8 J, 1.0 Hz, 1 
H), 7.45 (m, 1 H), 7.24 (m, 1 H), 7.05-7.15 (m, 3 H), 6 JO (m, 2 H), 6.62 (s, 2 H). 4.80- 
450 (m, 4 H), 3.83 (t, J-5.4 Hz, 2 H), 3 .56 (q, J-7.0 Hz, 2 H), 3.27 (t, J=6.1 Hz, 2H), 237 
30 (t l J^.6H^2H),1.63(nu2H) > U6(t,J^6.8Hz,3H) 
IR(KBr) 3267, 3023, 1681, 1108 cm" 1 

HUMS (H) Calculated for C24H28N4O2 (M*) 4042212, found 4042215. 
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Example 17 
HH[(3^orobenjyl)oxy]m^ 




5 PaitA 

2- E%l-2^1i^imidazo[4,5^]quiiiolm-l-yI)-l -etfaanol (3.0 g, 1243 mmol), 
dichloromethane (40 mL), aqueous sodium hydroxide (40 mL of 50%), 
Dan^ltrimethylammonium chloride (0.01 g) and 3-chlorobenzyl bromide (181 g, 13.67 
mmol) were combined and die resulting solution was stirred at ambient temperature 

10 overnight Analysis by TLC (5% methanol in dichloromemane) indicated that the reaction 
was complete. The reaction was diluted with dichloromediflne (1 00 mL) and water (100 
mL). The layers were separated. The aqueous fraction was extracted with 
dicHoromethane. The organic factions wen commned, washed wim brine, <iried over 
magnesium sulfate and then concentrated under reduced pressure. The residue was 

15 P«rified by flash <dnonMtogtaph^ 

Hl-{[(3^orobenzyl)oxy]methyl}in^ as a Hght orange 

oiL 

'H-NMR (300 MHz, DMSOdd) 5 9.22 (s. 1H), 8.63 (s, 1H), 8.55 (d, J- 7.8 Hz, 1H), 
8.17 (dd, 7- 7.8, 1.5 Hz, IB), 7.69 (m, 2H), 7.23 (dd, 7- A3, 1.5 Hz, 2H), 7.08 (a, 1H), 
20 7.03 (m, IB), 5.40 (m, 1H), 4.47 (s, 2H), 3.34-4.07 (m, 2H), 2.11 (m, 2H), 0.88 (t, 13 Hz, 
3H) 

MS (CI) for C 31 HmCIN30 m/z 366 (MH*), 332 
PartB 

3- Chloroperoxy benzoic acid (2.84 g of 77%) was added m portions to a solution 
25 <*the material from Part A mcMorota 

methanol in dlchtonnnethane) indicated that me reaction was complete. The reaction was 
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diluted with chloroform, washed with saturated sodium bicarbonate, washed with brine, 
dried over magnesium sulfate and then concentrated under reduced pressure to provide 
crude HH[(3^hlorobenzyl)Qxy]m^ 
Parte 

5 Ammonium hydroxide (20 mL) was added to a solution of the material from Part B 

in dichloromethane (80 mL). Tosyl chloride (2.42 g) was added in portions. Analysis by 
TLC (5 % methanol in dichloromethane) indicated that the reaction went to completion 
immediately after the addition of the tosyl chloride. The reaction mixture was diluted with 
dichloromethane and saturated sodium bicarbonate. The layers were separated. The 

10 organic layer was washed with brine, dried over magnesium sulfate and then concentrated 
under reduced pressure to provide a light brown oiL The ofl was purified by flash 
chromatography (silica gel during with 5% tnafhrnrot in dichloromethane) to provide an 
off-white gooey solid. This material was purified by flash chromatography (silica gel 
ehiting with 5% methanol in dichloromethane) to provide a pinldsh-white solid. This 

15 material was further purified by flash chromatography (silica gel eluting with ethyl 
acetate) to provide -1.0 g of KM[(3HMoroben2yl)axy 
c] qumolin-4-amine as an off-white solid, m.p. 60-62°C Analysis: Calculated for 
CwHaiCtttiO- ft HaO: %C, 65.41: %H, 5.62; %N, 14.54; Found: %C, 65.5; %H, 5.62; 
%N, 14.61. 

20 ^-NMR (300 MHz, DMSCM6) S 837 (s, 1H), 8.1 9 (d, J- 83 Hz, 1H), 7.62 (dd, /- 83, 
1.5 Hz, 1H), 7.43 (dt, /» 83, 1 .5 Hz, 1H), 7.18-7.28 (m, 3H), 7.09 (m, lH),6.52 (brs, 
2H), 5.24 (m, 1H), 4.48 (s, 2H), 4.01 (dd, J- 10.5, 6.6 Hz, 2H), 3.92 (dd, J« 103, 4.4 Hz, 
2H), 2.10 (quintet, 7- 73 Hz, 2H), 0.88 ft 73 Hz, 3H) 
MS (O) fer CuB^CINiO m/z 381 (MH*), 185 

25 
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Example 18 



l-{2H3^-Aimnrmhenyl)prop 



Under a nitrogen atmosphere, N,N-(bi8 tert-butoxycarbonyI>l-{2-{2- 
propynyloxy)ethyl]-l#-mu^^ (0.50 g, 1.07 mmol), 

ta'emylamine (039 mL, 2.79 mmol)) and anhydrous acetomtrfle (10 mL) were combined. 
The resulting solution was heated to 80°C As the reaction was heating, 2-iodoamTine 
(026 mL, 1 .18 mmol), copper (Q iodide (0.012 g) and 

dichlcTObis(triphenylphosphme)paIladiu^ (0.023 g) were added. The reaction mixture 
was heated at 80°C overnight The acetonitrile was removed under reduced pressure and 
me residue was purified by flash chromatography (silica gel etating with 3% methanol in 
dichloromemane) to provide 0.47 g of N,N-(bis tert-butoxycatbonyI)-l-<2-{[3-(2- 
aminophoiiyI)prop-2-yn^^ as a biown 

solid. 

'H-NMR (300 MHz, DMSO-de, I^O) 8 8.47 (d, J- 3.6 Hz, IH), 837 (s, 1H), 8.10 (d, /- 
9.6 Hz, 1H), 7.75 (m, 2H), 7.04 (t, /- 72 Hz, IH), 6.80 (m, 1H), 6.65 (d, /- 83 Hz, IH), 
6.45 & J" 73 Hz, IH), 4.98 (W- 4.4 Hz, 2H), 436 (s, 2H), 4.08 (t, J- 4.9 Hz, 2H), 
131(s,18H) 
Part B 

Catalyst (5% platinum on carbon) was added to a solution of N,N-{bis tert^ 

c]quinolin-4-amiiijo in methanol. The mixture was hydrogenated on a Parr apparatus at 50 
psi (3.5 Kg.cm 2 ) ovcrnigfat The reaction mixture was filtered through a layer of Cclhe® 




Part A 
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filter aid and the filter cake was washed with additional methanol. The filtrate was 
concentrated under reduced pressure to provide an off-white solid. This material was 
purified by flash chromatography (silica gel elating with dichloromethane, then with 1% 
methanol in dichloromethane, then with 2% methanol in dichloromethane and finally with 
S 3% methanol in dichloromefiane) to provide -0.2S g of N,N-(bis tert-butoxycarbonyl)- 1- 
{2-[3^-«niaiophBnyI)propoxy]emyl} -lH-inridazo [4,5^]quinoIm-4-amme as a light 
yellow oiL 

'H-NMR (300 MHz, DMSO-d6) 8 823 (dd, /= 8.4, 0.9 Hz, 1H), 8.16 (dd, 7= 8.4, 0.9 
Hz, 1H), 757 (s, IE), 6.96 (dt, 7- 73, 1.6 Hz, 2H), 6.87 (dd, J- 73, 1.4 Hz, 1H), 6.62 
10 (d% /» 73, 1.0 Hz, 1H), 6.57 (dd, 7= 83, 1.1 Hz, 1H), 539 (s, IB), 4.71 (1; /- 53 Hz, 
2H), 3.91 (t, 7- 5.1 hZ, 2H), 338 (t, 7- 6.0 Hz, 2H), 239 (t, 7.4 Hz, 2H), 1.76 (m, 
2H),1.41(brs,18H) 

MS (CI) for C 3 iH»NsO, m/z 562 (MB 4 ), 462, 362, 229 
PartC 

15 A solution of the material from PartB in anhydrous dichloromethane (4 mL) was 

added with stirring to a solution of trifluaroacetic acid (2mL) and anhydrous 
dichloromethane (2 mL) which had been cooled to 0°C. The reaction mixture was kept in 
an ice ham for about 2 hours and men it was allowed to warm to ambient t emp erature. 
The reaction mixture was stirred at ambient temperature overnight The volatiles were 

20 removed under reduced pressure to provide a pink oiL The oil was dissolved in ethyl 
acetate (~ 3mL) and triethylamine (~ 1 mL) was added dropwise. The mixture was 
allowed to stir for about an hour. The resulting precipitate was isolated by filtration to 
provide 0.13 g of l-{2-[3-(2-ammopheiryl)propox^ 

amine trifluoroaeetate as a white solid. Analysis: Calculated for CnHaNjO • C2HF3O1: 
25 %C, 58.10; %B, 5.09; %N, 14.73; Found: %C, 57.78; %H, 437; %N, 14.59. 

l H-NMR (300 MHz, DMSO-d6) 5 837 (br s, 1H), 8.49 (s, IB), 836 (d, 7- 7.8 Hz, IB), 
7.83 (d, J-83Hz,lH),7.72(t,7«73Hz, IB), 736 (W* 7.6 Hz, 1H), 631 (t.7-7.6 
Hz, 1H). 6.51 (m, 2H), 632 (t, 7- 6.8 Hz, IB), 450 (t, 7- 4.6 Hz, 2H), 3.85 (t, 7« 45 
Hz, 2H), 333 (t, J- 6.1 Hz, 2H), 232 (t, J- 73 Hz, 2H), 135 (m, 2H) 
30 DR. (KBr) 3414, 3335, 3253, 3019. 1738, 1202, 1185, 1131 cm' 1 

BUMS (ED Calculated for C21B33N5O (M*) 361.1903, found 361.1903 
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Example 19 

4-{[2^4-Amino-l#-^ 




Part A 

2<lif-Imidazo[4^]qumolin-l-yQ (ijs g; 7.0 mmol) was added to a 
stirring mixture of a-%omo-/Molunitrile (1.79 g, 9.1 mmol), sodium hydroxide (20 ml, 
50%), dichloromethane (20 ml), and benzyltrimetfaylammonium chloride (0.06 g, 0 J 
mmol). The reaction was maintained for 1 8 hours and then diluted with dichloromethane 
(20 ml) and water (20 ml). The two phases were separated and the aqueous ftaction was 
extracted with , additional dichloromethan e . The organic fractions were combined, washed 
with-water, dried (MgS0 4 ), filtered, and concentrated. The residue was purified by flash 
column chromatography (silica gel, 9/1 dichloromethane/metfaanol) to provide 1.8 g of 4~ 
{[2^1if-inridazo[4,5^]qiu^ 

'H NMR (500 MHz, DMSO-dd 5 932 (s, 1H), 8.41 (s, 1H), 8.40 (d, J-U Hz, 1H), 8.17 
(dd, J-83,1.2 Hz, 1H), 7.72 (dt, J=7.6,1.3 Hz, 1H), 7.66 (dt; J^.6,13 Hz, 1H), 7-63 (d, 
J-8. 3 Hz, 2H), 7.25 (d, J-8.2 Hz, 2H), 4.97 (t, J«5.1 Hz, 2H), 4.53 (s, 2H), 3.97 (t, J=*5.5 
Hz,2H); 

MS(C3)m/e329(M+H). 
PartB 

3-Chloxuperoxybenzoic acid (1.6 g, 5.5 mmol, 60% by weight) was slowly added 
to a solution of 4-{2^1JMmidazo[4,5^]q^ (l,g & 

5.5 mmol) in chloroform (50 ml). The reaction was maintained overnight and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2X100 ml), 
dried (MgS0 4 ), filtered, and concentrated to provide 1.4 g of l^^A- 
cyanoben^I)oxy]ethyi}-Lff-^ 
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PartC 

Trichloroacetyl isocyanate (0.73 ml, 6.1 mmol) was added dropwise to a solution 
ofl-{2^(4-cyanoben2yI)o^]ethyl}-l^^ (1,4 g, 4.1 

mmol) and dichloromethane (25 ml). The reaction was maintained overnight and then 

5 concentrated. The resulting red solid was dissolved in methanol (100 ml) and sodium 
methoxido (4 mL 25% in methanol) was added dropwise. The reaction was maintained 
overnight The crude product formed as a precipitate and was isolated by filtraticnL 
Purification of the solid try recrystaHization (isopropyl alcohol) Mowed by flash c ohmm 
chromatography (silica gel, 9/1 dichloroTnemane/methanol) provided 1.0 g of 4-{[2-(4- 

10 amine- lif-hnidazo[4^^]qninolin-l-yl)ettm aa a white solid, m.p. 

238.1-2392 fl C 

! HNMR (300 MHz, DMSO-d$) 8 8.19 (s, 1H), 8.07 (dd, J-8 .2,1.0 Hz, 1H), 7.67 (d, J-8.4 
Hz, 2H), 7.62 (dd, J-8.4,1.1 Hz, 1H), 7.43 (dt, J-7.6,13 Hz, 1H). 730 (d, J=8.4 Hz, 2H), 
721 (dt, J-7.6, 13 Hz, 1H), 6.56 (s, 2H), 4.86 (t, >S.l Hz, 2H), 435 (s, 2H), 333 (t, 
15 f-5.1Hz,2H); 

IR (KBr) 3456, 3285, 31 17, 3069, 2228, 1637, 1583, 1526, 1481, 1397, 1372, 1353, 1252, 
1097, 884, 822,760 cm- 1 ; 

MS (EI) m/e 343.1440 (343.1433 Calculated for QoHnNsO); 
Analysis: Calculated for CmHitNsO: %C, 6936; %H, 439; %N, 2039. Found: %C 
20 70.09; %H, 430; %N, 20.16. 

Example 20 
- lif-imidazo[4^]quin^^ 
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Part A 

A solution of 2-[2<ethoxymefliyl)-^ (1.0 g, 

3 J mmol) in NjNniimetfay If ormamide (20 ml) was added dropwise to a suspension of 
sodium hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) inNJ*- 
S dimethylfbnmmide (10 ml). The reaction was maintained for 45 minutes followed by the 
dropwise addition of {4^(6-bromohexyI)oxyIbir^i}benzene (1.6 g, 5.1 mmol). The 
reaction was stirred overnight at room temperatuxe and then partitioned between ethyl 
acetate and water. The two phases were separated and the aqueous fraction was extracted 
with additional ethyl acetate. The organic fractions were combined, washed with water, 
10 dried (MgSO*), filtered, and concentrated. The crude product was purified by flash 
column chromatography (silica gel, 4:1 ethyl acetete/hexanes) to provide 0.81 g of 2- 
(cthoxymethyI)-H2-{[6^4-phen^ 
asabrownofl. 

15 PartB 

3-ChIoroperoxybenzoic add (0.47 & 1.6 mmol, 60% by wei ght) was slowly added 
to a solution of 2-(ethoxymethyl)-l -{2-{[6-(4-phenyIbutoxy)hexyl]oxy} ethyl)- Lff- 
imidazo[4^-c]quinolme (0.8 1 g, 1.6 mmol) in chloroform (IS ml). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
20 water, (hied (MgS04), filtered, and concentrated to ^ 

(2-{[6-(4-phenyIbutoxy)he^ as an 

orange solid. 

PartC 

25 Trichloroacetyl isocyanate (0.25 ml, 2.1 mmol) was added dropwise to a solution 

of2^ethoxymethyIH^-{[6-^^^ 

c]quinolin-5N-axide (0.7 g, 1.4 mmol) and dichloromethane (20 ml). The reaction was 
maintained fa 2 hours and sodium mefhoxido (2.5 ml, 25% hi w^^^ m * fldifad 
dropwise. The reaction was maiatainBd overnight The mixture was filtered and flxe 
30 filtrate concentrated. Purification of the filtrate by flash column chromatography (silica 
gel, 97:3 ethyl acetatn/mctiianol) provided 0.22 g of 2-{eflioxymethyI)-l-(2"{[6^4- 
pheny!butoxy)hcxyl}oxy}efliyl)>l W-hniAn'mfA y 5^] quinoline- 4*amine as a colorless ofl. 
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l H NMR (300 MHz, DMSO-dj) 5 8.10 (d, J=7.9 Hz, 1H), 7.52 (d, J-7.9 Hz, 1H), 7.43 (t, 
J-7.3 Hz, 1H), 738-7.12 (ra, 6H), 6.55 (s, 2H), 4.79 (broad s, 4H), 3.82 (t, J-5.3 Hz, 2H), 
335 (q, J-7.0 Hz, 2H), 3.33=-3^2 (m, 6H), 2.56 (t, J*7 2 Hz, 2H), 1.62-133 (m, 8H), 1.1 8- 
1.10 (m,7H); 

MS (ED m/e 5183263 (5183256 Calculated for CsiHcNhO^ 

Analysis: Calculated for CaiH^Qj: %C, 71.78; %H, 8.16; %N, 10.80. Found: %C, 

7130; %H, 839; %N, 10.68. 

Example 21 

!-{2-[3^cn^loacy)pnqH«y]et^ 




A solution of 2r$^efbxxxymdihyfyW (1.0 & 

3 .7 rranol) in N,N-diniethylf annamide was added dropwise to a suspension of sodium 
hydride (0.19 g of a 60% dispersion in mineral oil, 4.S mmol) inN^-diznetfaylfozmamide 
(20 ml). The reaction was maintained for 2 hours followed by the dropwise addition of 
benzyl 3-bromopropyl ether (0.72 ml, 4.1 mmol). Hie reaction was stirred overnight at 
100°C, quenched by pouring over ice, and extracted with ethyl acetate. The organic 
fractions were washed with water, dried (MgSOO, filtered, and concentrated Hie crude 
product was purified by flash column chromatography (silica gel, 4:1 ethyl 
acetate/hexanes) to provide 0.45 g of l-{2-[3^enzyloxy)propaxy]etfayl}-2- 
(ethoxymethyI)-lJ?-imid^ as a brown ofl 

!-{2^3<ben^laxy)propQxy]ethy^ 
was converted to l-{2-[3-<benzyloxy)propo^ 

c]qunwlin-4-amine using the general methods described in Parts B and C of Bxample20. 
Purification by flash column chromatography (silica gel, 95/5 ethyl acetate/methanol) 
provided the desired product as a colorless oil 
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'HNMR(300 MHz, DMSO-d«) S 8.11 (dd, J=82,0.8 Hz, 1H), 7.62 (dd, J-83, 12 Hz, 
IH), 7.44 (dt, J-7.6,1 2 Hz, 1H), 732-7.19 (m, 6H), 6.56 (s, 2H), 4.85-4.77 (m, 4H), 426 
(a, 2H)^3.84 (t, J-5.4 Hz, 2H), 354 (q, J-7.0 Hz, 2H), 3.40 (t, J=62 Hz, 2H), 326 (t, 
J*62 Hz, 2H), 1.63 (pentet, H3 Hz, 2H), 1.15 ft J-7.0 Hz, 3H); 
5 ,3 C NMR (125 MHz, DMSO-d«) 8 152.0, 149.5, 1452, 1385; 1333, 128.1, 127.4, 1273, 
126.8, 1263, 12625, 121.0, 120.6, 114.8, 71.8, 69.0, 673, 663, 65.4, 64.4, 45.4, 29.4, 
143; 

IR(KBr)3305, 174,2970,2925,2864,1633, 1583, 1533,1481,1437,1386,1099,754, 
737,698 cm 1 ; 

10 MS (EI) m/e 4342318 (4342317 Calculated for ChHjoN^). 

Example 22 
l-|2-(3-I l lienylptopaxy)e%^ 

15 




According to the general method of Example 20 (Parts A-C), 2-(L£f-inridazo[43- 
c]qumolm- 1 -yljethanol and (3-bromopropyQbenzene were combined to provide l-[2-(3- 

20 i>henyhnopoxy)emyl]-lir-in^^ aa a white solid. 

'H NMR (300 MHz, DMSO-d«) 8 8.17 (s, 1H), 8.12 (d, J=72 Hz, IH). 7.64 (dd, J-83,1.0 
Hz, IH). 7.45 (m, IH), 724 (m, IH), 7.16-7.08 (m, 3H), 632-6.89 (m, 2H), 6.60 (s, 2H), 
431 ft >5.1 Hz, 2H). 3.82 ft 3=5.1 Hz, 2H), 329 ft J=6.1 Hz, 2H), 238 (m, 2H), 1.63 
(m,2H), 136-125 (m,8H), 0.88 (t,J=72 Hz, 3H); 

25 "CNMR (75 MHz, CDCI3) 6 1513, 1443, 142.6, 141.4, 1326, 1283, 1282, 127.4, 
127.1, 125.8, 1222, 119.8, 115.4, 70.4, 68.6, 47.6, 32.0, 30.9; 
MS (EI) m/e 347.1882(347.1872 Calculated for CuHaNfO). 
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Example 23 
l^-{[3^3,4-Dm^ 

llf-iirddazo[4^^]guinolin^ainiM 




Under a nitrogen atmosphere, l-p^-propynyloxy)e%l]-l^ 
c]qamolin-4-ainto (0 J & 1.9 mrnol), copper (J) iodide (0.036 g, 02 mrnol), 4-iodo-ortfo- 
xylene (0 .5 g, 1 1 mrnol) and pyrroKdine (10 mL) were combined and stirred at ambient 
temperature. rtcMcrobis(trif&eiy^^ (0.066 g, 0.1 mrnol) was added 

10 and the reaction mixture was stirred at ambient temperature for 1 hour. Analysis by TLC 
(30% methanol in chloroform) indicated that starting material was still present The 
reaction mature was heated at 65°C overnight The pyrrolidine was removed under 
reduced pressure. The resulting residue was triturated with dichloromethane containing 
methanol. The insoluble material was isolated by filtration and then recrystallized from 

15 toluene (40 mL) to provide 0.1 g of l^-{p^,4^efhylphen^ 

LFf-inaida2o[4 f 5^]quinolm-4-aii^ as a solid, m.p. 214-21 6°C. Analysis: Calculated for 
C23HbN 4 0: %C, 74 .57; %H, 5S9; %N, 15.12; Found: %C, 7424; %H, 5.98; %N, 15.08. 
l H-NMR(300 MHz; DMSO-d^ 5 (ppm) 8.167(s,lH), 8.112(cy*73Hz,lH), 
7.628(cy«8JHz,lH), 7.44(t^3Hz;lH), 7.232(tf«6.8Hz,lH) > 7.078(dJ=7.8Hz,lH), 

20 7.024(8,1^, 6.952(dJ-7.9Hz,lH), 6.586(s,2H), 4.849(t^=5Hz,2H), 4365(8,2^ 
4.015(U^5.fiHz£H), 2.197(<tfH), 2.159(^3H). 

Examples 24 - 27 

The compounds in the table below were prepared according to the synthetic 
25 method of Reaction Scheme I above using the following general method. 
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l#-imidazo [4,5-cJquinolin- 1 -yI>2-ethylethanoI (25 mg) was placed 
in a 2 dram (7.4 mL) viaL Sodium hydride (1.75 eq of 60% in mineral oil) andN,N- 
dimothylfbrmamide (1 mL) were added. The vial was placed on a sonicate for about 10 
minutes at ambient temperature to allow the aUcoxide to farm. The haUde (1.75 eq) was 

5 added and the vial was placed back on the sonicate for about 30 to 60 minutes at ambient 
temperature. The reaction mixture was analyzed by LC/MS to confirm the formation of 
the desired product The reaction mixture was purified by semi-preparative HPLC The 
semi-prep HFLC fractions were analyzed by LC-APCI/MS and the a pprop riate fractions 
were combined and lyophilized to provide the trifluoroacctate salt of the desired product, 

10 which was confirmed by accurate mass and *H NMR. The table below shows the structure 
offtefiee base and the theoretical mass (TM) and the measured mass (MM). 



Example 

i # 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


24 


NH, 

(XX 


A 


TM- 346.1794 
MM =346.1795 


25 




A 


TM- 360.1950 
MM -360.1955 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


26 


Oik 


• 


TM -414.1667 
MM -414.1678 


27 


NHj 

Una 

Br 


A 


TM- 424.0899 
MM-424.0902 



Examples 28 -41 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method. 
5 The 4-ammo-12Hmidazo[4^^ alcohol (25 mg) was placed in a 2 

dram (7.4 mL) vial Sodim hydride (1 2 eq of 60% in mineral oil) and N.N- 
dimeftylfbrmamide (1 mL) were added. The vial was placed on a sonicate for about 1 
hour at 50°C to allow die alkoxide to form. The haHde (1.2 eq) was added and the vial 
was placed back on the sonicate for about 1 to 2 hours at 50°C The reaction mixture 

10 was analyzed by LC/MS to confirm the formation of the desired product The reaction 
mixture was purified by semi-preparative HPLC. The semi-prep HPLC fractions were 
analyzed by LO APCI/MS and the appropriate fractions were combined and lyophilized to 
provide the trifhioroacetate salt of the desired product, which was confirmed by accurate 
mass and ! HNMR. The table below shows the structure of die free base and the 

IS theoretical mass (TM) and the measured mass (MM) . 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


Pa.) 


28 


' V 


A 


1M- 394.1794 
MM- 394.1791 


AST 




A 

A 










MM»428.1396 










a 






30 




A 


TM- 423.1404 
MM =428.1397 


31 




A 


TM-408.1950 
MM =408.1956 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


32 


NH, 


A 


TM=» 408.1950 
MM =408.1956 


33 




A 


1M- 346.1794 
MM =346.1791 


34 


NH, 

O 


A 


TM = 380.1404 
MM -380.1399 


35 


NH, 

.cr 


A 


TM = 380.1404 
MM =380.1399 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


36 


NH, 




TM- 360.1950 
MM -360.1942 


37 


NH, 

> 


A 

« 


TM- 360.1950 
MM -360.1941 . 


38 


NH, 

ST) 

A,ci 


A 


TM- 380.1404 
MM -380.1400 


39 


NH, 

JOT 


A 


TM» 371.1746 
MM -371.1751 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


40 


NH, 

V 


A 


TM- 380.1404 
* MM -380.1398 


41 


NH, 

• -o >0 


A 


TM- 376.1535 
MM -376.1536 



Examples 42 -88 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme I above using the following general method 

The 4-amino-li/-inridazo[4^ alcohol (25 mg) was placed in a 2 

dram (7.4 mL) vial. Sodium hydride (1.2 eq of 60% in mineral oS) and N,N- 
dimtfhylfbnnamide (1 mL) were added. The vial was placed on a sonicate for about IS 
to 30 minutes at ambient temperature to allow the alkoxide to form. The halide (12 eq) 
10 was added and the vial was placed back on the sonicator for about 1 5 to 120 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the 
appropriate fractions were combined and lyophflized to provide the trifluoroacetato salt of 
IS the desired product, which was confirmed by accurate mass and ! H NMR. The table 
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below shows the structure of the free base and the theoretical mass (TM) and the measured 
mass (MM) or nominal mass (NM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


42 


0 


A 


TM- 318.1481 
MM -318.1482 


43 




A 

• 


TM- 328.1535 
MM -328.1534 


44 




A 


TM- 377.1488 
MM =377.1487 


45 


NH, 


A 


TM- 430.1617 
MM-430.1614 



87 



WO 02/4*189 



PCT/US01/46581 



Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


46 


NH, 

N 


A 


TM- 371.1746 
MM -371.1746 


47 


NH, 


A 


TM- 380.1404 
MM -380.1394 


48 




A 


TM- 430.1617 
MM -430.1613 


49 


NH, 

(Yi 


A 


TM- 360.1950 
MM -360.1949 
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Example 


Structure of die Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


50 


NH, 


A 


TM=» 346.1794 








MM =346.1781 
















51 


JUL ' 

Or v 


A 

f . 


TM« 363.1331 

MM » 363 1374 


52 




A 


TM= 366.1247 
MM = 366.1243 


53 


a 


A 


TM 13 400.0858 
MM =400.0856 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
CDa.) 


54 


crv 


A 


TM-364.1331 
MM = 364.1352 


55 


NHj 


A 


TM- 405.1801 
MM "405.1794 


56 




A 


TM = 377.1488 
MM - 377.1490 


57 


NH, 


A 


TM- 391.1644 
MM -391.1637 
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Example 
# 


Structure of Hie Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


58 


0 


A 


TM- 391.1644 
MM =391.1637 


59 


NH a 


A 


TM- 360.1950 
MM - 360.1938 


60 


JO) 

CI 


A 


TM- 394.1560 
MM -394.1558 


61 




A 


TM- 394.1560 
MM =294.1557 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


62 


a 


A 


TM- 428.1171 
MM -428.1 159 


63 




A 


TM- 428.1824 
MM » 428.1 826 


64 


N 


A 


TM- 385.1903 
MM -385.1904 


65 


NH, 


A 


TM- 385.1903 
MM -385.1897 
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Example 


Structure of the Free Base 


Purification 1 


Mass Measurement 


# 




Method 


(Da.) 


66 




A 


TM-418.2005 
MM = 418.2013 


67 




A 


TM= 388.2263 
MM =3882257 


68 




A 


TM= 400.1511 
MM =400.1507 


69 


NH a 

crv o . 
to 


A 


TM= 382.1794 
MM -382.1788 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


70 


NH a 

OX 


A 


TM» 332.1637 
MM ° 332.1641 


71 


' Y 


A 


TM- 390.1692 
MM = 390.1697 


72 


NH 2 


A 


TM™ 346.1794 
MM- 346.1791 


73 


NH, 

a 


A 


TM» 366.1247 
MM -366.1241 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


74 


NH, 


A 


TM- 400.1511 
MM -400.1512 


75 




A 


TM- 3461794 
MM -346.1799 


76 


NH, 

<& 


A 


TM- 360.1950 
MM -360.1953 
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Example 


Structure of me Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


77 


u V . 

S 


A 


TM- 360.1950 






MM -360.1941 










78 


NH, 

•V s 


A 


TM- 414.1667 


j 


• 

• 


MM -414.1670 


* 




* 












79 


V 


A 


TM-452 






NM[M4flf l =453 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Masa Measurement 
(Da.) 


80 


NH 


V 


A 


TM- 360 
NMIM+Hf'-aei 


81 


CO, 

6 ,: 


A 


TM= 360 

NMiM+ffT'-sei 


82 


0 


A 


TM= 374 
NM[M+-Hf' = 
3752 


83 


0 


B 


TM™ 379.1281 
MM -379.1278 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
CDa.) 


84 


NH, 


B 


TM- 348.1586 
MM = 348.1588 


85 


NH, 


B 


TM= 362.1743 
MM=362.1736 


86 




B 


TM = 362.1743 
MM =362.1748 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


87 


N 


B 


TM- 373.1539 
MM-373.1546 


88 




B 

t 


TM« 373.1539 
MM =» 373.1543 



Examples 89 -96 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme V above using the following general method 

2^4-Amino-2-butyW,^ 
(25mg) wasplacedma2ckam(7.4mL) vial Sodium hydride (1 2 eq of 60% in mineral 
oil) andN^-^ixnetiiylftnnanude (1 mL) were added. The vial was placed on a sonicator 
far about 15 mhxotes at ambient tenxperatnre to allow the alkoxide to form. Thehalide 
10 (12 eq) was added and the vial was placed back on the sonicator for about 15 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC fiactions were analyzed by LC-APCI/MS and the 
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appropriate fractions were combined and lyopbilized to provide the trifluoroacetate salt of 
the desired product , which was confirmed by accurate mass and *H NMR. The table 
below shows the structure of the free base and the theoretical mass (TM) and Hie measured 
mass (MM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


89 


°1 


B 


TM -4123030 
MM =4122023 




A. 






90 


NH, " 


B 


TM- 3912576 
MM- 3922575 


91 


< 


B 


TM- 446.2293 
MM -4462287 



100 



WO 02/46189 



PCT/US01/46581 



Ex&mplc 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


92 




B 


TM = 4462293 
MM =4462288 


93 


0^ 
N 


B 

* 


TM = 4032372 
MM =4032365 


94 


Crv 


B 


TM" 4032372 
MM -4032370 


95 

• 


5 


B 


TM = 434.3046 
MM-4343047 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 


96 


lj»V 


B 


TM- 40921 14 
MM -40921 17 



Examples 97 -100 
The compounds in the table below were prepared according to die synthetic 
S method of Reaction Sch em e EI above using the following general method 

A 1 mL portion of a solution prepared by dissolving 0.5 g of H4-amino-lif- * 
imidaro[4,5^]qitinoli^ in N^-<iime%lfdtniflmide (20 mL) was added 

to a 2 dram (7.4 mL) glass vial containing the phenol (2 eq.), Triphenylphosphine (54 mg, 
2 eq.) dissolved in N^nJimeftylfonnamide (1 mL) was added to the via! The resulting 
10 slurry was sonicated to dissolve the phenoL Diethyl azodicaiboxylate (36 mg, 2 eq.) was 
added neat The reaction mixture was somcated for about 30 minutes and then shaken 
overnight at ambient temperature. Hie reaction mixture was purified by serni-prep arative 
HPLC using Method A. The compounds of Examples 99 and 100 were provided as the 
trifluoroacetate salts The products were confirmed by accurate massand l HNMR. The 
IS table below shows the structure of the free base and the theoretical mass (TM) and the 
nominal mass (NM). 



Example # 


Structure 


Mass Measurement 


97 


°*3 


TM»343 
NM[M+m +, -344 
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Example # 


Structure 


Mass Measurement 


98 


NH, 






U V 


TM-384 
NM[M+HJ +l =»385 








99 


uu 1 




• • 


' . °Q 


TM-348 
NMIM+Hf ! -349 




7 




100 










TM»430 
NM[M+H] +, -431 



Examples 101 - 104 
The confounds in the table below were prepared according to the synthetic 
S method of Reaction Scheme 10 above using the following general method, 

AlxnL portion of a solution prepared by dissolving 0.5 g of 2*<4-ammo-Lff- 
imidaro[4 t 5^]q^olm-l-yl)-2-e%letfaanol in N^-dimetfaylform amide (20 mL) was 
added to a 4 dram (15 mL) glass vial containing 1ho phenol (2 eq.). l^phenylphosphzne 
(SI m& 2 eq.) dissolved m N^Hmefhylfbnnamida (1 mL) was added to theviaL Diethyl 
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azodicarboxylate (34 mg, 2 eq.) was added neat The resulting solution was sonicated for 
about 2 minutes and men shaken overnight at ambient temperature. Analysis by HPLC 
indicated that the reaction was not complete. The solvent was removed under vacuum. 
The resulting oil was dissolved in 1 mL of tetrahydrofuran containing tripheuylphosphine 
(2 eq.). Diethyl azodicarboxylate (2 eq.) was added neat The reaction mixture was shaken 
at ambient temperature overnight Analysis by HPLC indicated that the reaction was 
complete. The reaction mixture was purified by semi-prepararive HPLC using Method B 
The semi-prep HPLC fractions were analyzed by LC-APO/MS and the appropriate 
fractions were combined and ryophflized to provide the trifluoroacetate salt of the desired 
product, which was confirmed by accurate mass and 'HNMR. The table below shows the 
structure of the free base and 1ho theoretical mass (TM) and the nominal mass (NM). 



Example # 


Structure of the Free Base 


Mass Measurement 


101 




TM-398 
NM[M+HJ f, -399 


102 


JCC S> 

'6 


TM-357 
NMCM+Hf^SS 
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Example # 


Structure of the Free Base 


Mass Measurement 


103 


NH, 


TM-444 
NMtM+Hf^S 


104 




IH, 

3, 


1M-389 
NMtM+H^'-SW 



Example 105 

1 ^-Phenoxye&yI)-lir-imidazo [4,5-c] qmnolin-4-amine 




5 2^4-A2nino-lff-^ (25 mg, 0.108 mmol) and 

N^-dimcthylfbimaniido (1 mL) were combined Phenol (12 mg, 0.130 mmol) and 
triphenylphospbinfi (34 mg, 0.130 nmiol) ware added and the resulting slurry was 
sonicated for about 1 minute. Diethyl azodicaxbaxylate (23 mg, 0.130 mmol) was added 
and the reaction mixture was shnlren at ambient temperature for 24 hours* Analysis by 

10 LC-MS showed that a major amount of starting material remained. An additional 

equivalent each of phenol, triphenyiphosphine and diethyl azodicaibaxylate were added. 
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The reaction mixture was' sonicated for 30 minutes. After 1 hour analysis by LC-MS 
showed product The solvent was removed and the residue was purified by semi- 
preparative HPLC using Melhod A. Mass Measurement TM » 304, NM[M+Hf 1 » 305. 

5 Example 106 

1-[(1-Phmoxymethyl)pro^ 
ISIH, 

r 



15 




2^4-Amino-liMmidazo[4 f ^ (50 mg, 0.195 nmiol) 

and N,N*Emethylfbnnamide (2 mL) were combined. Phenol (37 mg, 0.390 mmol) and 
10 ; triphenylphosphine (102 mg) were added followed by diethyl azodicarbaxylate (67 mg, 
0390 mmol). The resulting solution was sonicated for 1 hour. Analysis by LC-MS 
showed product and a small amount of starting material. Hie solvent was removed and 
the residue was purified by semi-preparative HPLC using Method A. Mass Measurement: 
TM - 332, NM[M4Bf 1 - 333. 



Example 107 

l-{(lJ^H(Prop-2-yi^ 




Part A 

20 Crude 4-chloro-3-nitroquinoline (413.8 g, 1 eq.) was dissolved in dichlGromethane 

(1.65 L). The solution was heated to reflux and then filtered through a layer of Celite® 
filter agent Hie filtrate was cooled to 5°C with stirring. Triethylamine (305.4 mL, 1.1 
eq.) was added in a single portion. The reaction mixture was stirred for 15 minutes, 
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(RH-)-2-Aniino- 1 -bulanol (205 mL, 1.1 eq.) was added drop wis© while rnflW atmng the 
temperature of the reaction mixture below 40°C. The reaction mixture was allowed to stir 
at ambient temperature for several days. The reaction mixture was cooled to -30°C. A 
yellow precipitate was isolated by filtration, washed with very cold dichloromethane and 
5 then sucked dry. The solid was slurried for 1 hour with cold 80/20 watex/methanol (1 L), 
isolated by filtration, washed with cool water, washed with very cold methanol (2 X 300 
mL), and then sucked dry on the filter overnight to provide 475 g of (2R>-2-[(3 - 
nitroquinoUn^yI)amino]birtan-l^L 
PartB 

10 (2R>2-[(3-KitrcKjumolin^ (238 g), isopropanol (5 L) and 

catalyst (23 .8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenatcd at 50 psi (3.5 Kg/cm 2 ) for 16 hours. The reaction mixture was filtered 
through a layer of Celite® filter agent to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide 2083 g of (2R>2-[(3-aminoqukolin-4- 

15 yl)amino]butan-i-oI as an amber oiL The reaction was run a second time on the same 
scale. 
PartC 

(2R)-2-[(3-Aminoqirinoli^ (416.0 & 1 eq.) and 

triethylorthoformate (12 U 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 was distilled off as it formed during the reaction. After -500 mL of ethanol had been 
distilled oft the reaction mixture was allowed to cool to 5 0°C under a nitrogen 
atmosphere. Excess triethyLorfhofhrmate was removed under reduced pressure to provide 
crude (U)-2^1iiMmidazo[4^ 
PaxtD 

25 A mixture of (2J0-2^1fMnudazo[4^]qim^ (4343 g) and 

acetic anhydride (12 L) was slowly heated over a period of about 2 hours to 100°C. The 
reaction mixture was allowed to cool to ambient temperature overnight Methanol (2.5 L) 
was added and the reaction mixture exothermed to produce a vigorous reflux. The 
reaction mixture was heated at reflux for an additional 2 hours, cooled to ambient 

30 temperature and then concentrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in ethyl acetate) showed two products and no starting material The oil 
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was extracted into ethyl acetate. The organic layer was washed with water, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide 3S9.3 
g of a residue. This material was combined with acetic anhydride (1 .6 L) and then heated 
to reflux for 1 hour. The reaction mixture was allowed to cool to ambient temperature 

5 overnight and then concentrated under reduced pressure. Analysis of the residue by TLC 
showed a single product spot The residue was diluted with water (1 L), made basic (pH 8) 
with saturated sodium bicarbonate solution and then stored for 1 hour. The resulting 
precipitate was isolated by filtration, washed with water and then dried in a vacuum oven 
overnight at 60°C to provide (2fl>2^1jy-imid^ acetate as a 

10 brown solid. 
PartE 

Sodium methoxide (163.0 g of 25% in methanol, 1.1 eq.) was added in a single 
portion to a solution of (2iQ-2^1J?-imidazo[^ acetate (194.0 g, 1 

eq.) in methanol (970 mL). The reaction mixture was stirred at ambient temperature for 3 

15 hours and then concentrated under reduced pressure. The residue was diluted with water 
(1 L), neutralized (pH 6-7) with acetic acid and then stirred at ambient temperature 
overnight The resulting precipitate was isolated by filtration, washed wife water (2 X 200 
mL), air dried on the filter and then dried in a vacuum oven overnight at 50°C to provide 
145.5 g of (^2<lIT-imidazo[4^ as a solid. 

20 PartF 

(2iQ-2^1if-Imidazo[4^]qumolin-l -yI)butan-l-ol (19 g, 78.8 mmol) was added 
to a mixture of sodium hydroxide (124 mL of 50%), dichloromethane (150 mL), 
benzyltrimethyl ammonium chloride (0.73 g), and propargyl bromide (1 1.4 mL, 102 
mmol). The reaction mixture was allowed to stir at ambient temperature overnight The 

25 reaction mixture was diluted with dichloromethane and water. The aqueous fraction was 
extracted multiple times with dichloromethane. Hie organic fractions were combined, 
washed with water, dried over magnesium sulfite, filtered and then concentrated under 
reduced pressure. The residue was purified by c olumn chromatography eluting with ethyl 
acetate to provide 20.9 g of l-{(lR)-l^(prop-2-ynyloxy^ 

30 c]quinoline as a brown liquid 
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PaitG 

3-CUotopero^benzoic add (15.0 g of 57-86%) was added to a chilled (0°) 
mixture of the material from Part F and chloroform (250 mL). After 0.5 hour the reaction 
mixture was allowed to warm to ambient temperature. The progress of the reaction was 

5 monitored by TLC and two additional portions of 3-chloroperoxybenzoic acid (3.75 g) 
were added. When the reaction was complete, it was washed with sodium bicarbonate. 
The aqueous fraction was extracted wife ethyl acetate. The organic fractions were 
combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide l-{(lR>l-[(prop-2-ynyloxy)^ 

10 c]qumoline-5N-oxide as a brown oil which solidified overnight 
Part H 

Trichloroacetyl isocyanate (10.7 xnL) was added dropwise to a mixture of die 
material from Part G and anhydrous dichlorometfaane (300 mL). After 1 hour analysis by 
TLC indicated that the reaction was not complete so more trichloroacetyl isocyanate (2 
15 mL) was added. After 1 hour the reaction mixture was concentrated under reduced 
pressure to provide 2,2£4ru^aio-N^l-{(lR)^ 
imidazo[4^]quinoli^ as a yellow solid. 

Parti 

Sodium methoxide (57.5 mL of 25% in methanol) was added to a mixture of the 
20 material fioix} Part H and methanol (250 mL). The reaction mixture turned homogeneous 
after 0.5 hour and was stirred overnight. The reaction mixture was concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with 80/20 
dichloromethane/methanol to provide a solid. The solid was washed with diethyl ether, 
. recrystallized from toluene and then dried in an oven at 60°C overnight to provide 9.77 g 
25 of l-{(lR)-l-[(prop-2-ynyla^ as a 

crystalline solid. 

■H-NMR (300 MHz, DMSO-d6) 8 837 (s, 1 H), 8.19 (d, J=43 Hz, 1 H), 7.65 (dd, 1=83, 
1 .5 Hz, I H), 7.44 (br t, J«7.6 Hz, 1 H), 7.25 (far t, J=7.6 Hz, 1 H) f 6.65 (s, 2 H), 523 (m, 1 
H), 4.17 (d, J-2.0 Hz, 2 H), 3.9O4.10 (mi 2 H), 3.46 (t, >2.4 Hz, 1 H), 2.07 (m, 2 H), 
30 0.88(t,J»73Hz,3H). 
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Example 108 

l-((LR)-l-{[(3-Phenylprop-2-ynyl)oxy]methyl}piopyl> 
Lg-imidazo[4^^]q^olin^ flmiTift 




5 

Part A 

Under a nitrogen atmosphere l-{(129-l-[(prop-2-y^ 
nnidazo[4,5^]quinolin^ainine (0.80 g, 125 mmol) and anhydrous N.N- 
dimethylfbnnamide (60 mL) were combined and then heated to 40°C. Dibenzyl 

10 dicaibonate (3.98 g, 13.9 nmiol) was added. The reaction was monitored by TLC and 
HPLC. After 2 hours more dibenzyl dicaibonate (1 g) was added After 1 hour the 
reaction went to completion. The reaction mixture was diluted with ethyl acetate, washed 
with water, washed with brine, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide NJN-<bis benzyloxycaxbonyl)-! -{(LR)-1 - 

15 [(prop-2-ynyloxy)me%r|propyl} -lif-imida2o[4,S^]quinolin^amine as a light brown 
ofl. The oil was washed with hexane to remove excess dibenzyl dicarbonate. 
PartB 

N,N-{Bis benzyioxycaAonyIH-{(^ 
imidazo[4^]quinolin4-amine (1.91 g, 3.4 mmol), anhydrous acetonhrile (30 mL) and 

20 triethylamine (0.71 mL, 5.1 mmol) were combined and then heated to 70°C. Copper (I) 
iodide (0.026 g), dichlorobis(triphenylpho^ (0.048 g) andiodobenzene 

(0.40 mL, 3.7 mmol) were added. The reaction was complete in 0.5 hour. The reaction 
mixture was diluted with ethyl acetate, washed with water, washed with brine, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide a 

25 brown liquid. This material was purified by column chromatography eluting with 
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39.5/59.5/1 ethyl acetate/hexaiie/triethylaimm to provide 2. 1 g of an oiL The oil was a 
mixture of mono and di benzyloxycarbonyl protected l-((LR)-l-{[(3-phenylprop-2- 
ynyI)oxy]methyl}propyl)-lff^^ 
PartC 

5 A portion offiie material from Part B (0.8 g), methanol, and sodium methoride 

(1.0 mL of 25% in methanol) were combined After 16 hours analysis by TLC indicated 
that the reaction was complete. The reaction mixture was concentrated under reduced 
pressure. The resulting oil was purified by column chromatography ehiting with 5 % 
methanol in dichloromeflume to provide a glassy solid. This material was dried under high 

10 vacuum at ambient temperature overnight to provide 03 gof !-{(LR)-l-{[(3-pIienylprop- 
2-ynyl)axy]r]ie%l}propyI>l^^ m.p. 63-67°C 

Analysis:. Calculated for CbHj^O: %C, 74.57; %H, 539; %N, 15.12; Found: %C, 
74.18; %H, 6.10; %N, 15.00. 

'H-NMR (300 MHz, DMSO-d6) 6 8.40 (s, 1 H), 8.21 (d, f=8 J Hz, 1 H), 7.64 (dd, J=8.5, 
15 12 Hz, 1 H), 7.43 (br t; 1=7.6 Hz, 1H), 7.25-7.40 (m, 5H), 7.22 (brt, J=7.6 Hz, 1 H), 6.61 
(s, 2 H), 526 (m, 1 H), 4.41 (s, 2 H), 3.95-4.20 (m, 2 H), 110 (m, 2 H), 0.90 (t, J-7 J Hz, 
3H) 

m (KBr) 3306, 3171, 1634, 1526, 1100, 755 cm' 1 

HRMS (EI) Calculated for CzjHxMO (M 4 ) 370.1794, found 370.1798. 

20 

Example 109 
1-{(1JQ-H(3-Pb^lpropaxy)mefliyl^^ 

• o 

25 Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was 

added to a solution of material from Example 108 Part B (13 g) in methanol (-20 mL). 

in 
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Hie mixture was hydro genated at 50 psi (3.5 Kg/cm 1 ) for 3.5 hours. The reaction mixture 
was filtered to remove the catalyst The filtrate was concentrated under reduced pressure. 
The residua was purified by column chromatography eluting with 2.5% methanol in 
dichloromethane to provide an oil. The oil was triturated with diethyl ether to provide a 
5 solid which was isolated and dried to provide 0.4 g of 1 -{(LR)-1 -[(3- 

phenylpropoxy)memyI]propyl}-^ as a white crystalline 

solid, m.p. 118-120°C. 

Analysis: Calculated for ChHkNA %C, 73.77; %E, 7.00; %N, 1456. Found: %C, 

73.68; %H, 7.17; %N, 14.72. 
10 'H-NMR (300 MHz, DMSO-d6) 8 8 .39 (a, 1 H), 8.22 (d, J*7.8 Hz, 1 H), 7.65 (dd, J-8.3, 

1.0 Hz, 1 H), 7.44 (br t, OT.7 Hz, 1H), 7.05-7 30 (m, 4H), 6.95 (br d, £=6.8 Hz, 2 H), 6.62 

(s, 2 HX 520 (m, 1H), 3.88 (m, 2 H), 336 (m, 2 H), 237 (brt, J=»7.6 Hz, 2 H), 2.08 (m, 2 

H), 1.63 (m, 2 H), 0.89 (1; J=7J Hz, 3H) 

IR(KBr) 3458, 3109 1639, 1528, 1392, 1250,760 cm* 1 
15 " HRMS (EI) Calculated for CaHuMiO (M*) 3742107, found 3742104. 

' t 

Examples 110 -112 

Part A 

20 Trietbylamine (15 mL) and R-3-amino-2-methyIpropan-l -ol (about 0.1 mole of 

crude) were added to a solution of 2,4-dichlon>3--nitroqumoline (243 g, 0.1 mole) in 
dichloromethane (250 mL). The reaction mixture was refluxed until analysis by TLC 
showed no change* The reaction mixture was evaporated to dryness. The solid yellow- 
brown residue was crushed and then extracted repeatedly with hexane containing a small 

25 amount of dichloromethane in order to remove the starting quinolme. The residue was 

then recrystaHized from isopropanol to provide 19.0 g ofR-3-^(2^Uoro-3-nitroqumolin-4- 
yl)ammo>2^etfayipropan-l-ol as a yellow solid. A sample (500 xng) was recrystallized 
from isopropanol to provide a yellow crystalline solid, m.p. 174-176°C. 
Part B 

30 R-3-[(2<Moro-3-nitr^^ (10 g, 33.8 

mmol), isopropanol (350 mL) and catalyst (-1 g of 5% platinum on carbon) were 
combined and then hydrogenated on a Pair apparatus at 50 psi (3.5 Kg/cm 2 ) initial 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
crude R-3-[(3-amino-2^Uoroc^^ Diethoxymetfayl 
acetate (10.0 mL, 61.5 mmol) was added to the crude intermediate and a strong heat of 
5 reaction was observed. The resulting solution was heated on a steam bath for 20 minutes 
and then diluted with water and ammonium hydroxide. The resulting oil was extracted 
into ethyl acetate. The extracts were combined, died over magnesium sulfate and then 
concentrated under reduced pressure. The resulting solid was slurried with ethyl 
acetate/hexane, isolated by filtration, washed with ethyl acetate/hexane and then dried to 
10 provide 6.0 g of R 3K4^aro-ltf-imidazo[4^ -ol as a 

yellow/tan solid. 
Parte 

R 3^4-CHoxo-ltf-imida^ -oi (i.o g, 3.6 

mmol) and methanolic ammonia (30 mL of -15%) were combined and then heated in a 

IS steel bomb at 15Q°C. The container was allowed to cool to ambient temperature. Excess 
methanoKc potassium hydroxide was added to the reaction mixture which was then 
concentrated under reduced pressure to decrease the volume. Water was added and then 
concentration was continued until a solid formed. The solid was isolated by filtration, 
washed with water and then dried to provide a near white solid. This material was 

20 recrystaHized from metfaanoVdichloromethane to provide R 3^4-ammo-Lff-imidazo[4^- 
c]quinolin-l-yi)-2-methylpropan-l-ol as colorless solid, m.p. 258-261°C. Analysis: 
Calculated for CuHidW: %C, 65.61, %H, 629; %N, 21 .86; Found: %C 65.50, %H, 63, 
%N,21.7. 
PartD 

. 25 The compounds in the table below were prepared according to the synthetic 

method of Reaction Scheme I above using the following general method. 

R H4-AmiiK>-l#-inri (25 mg) was 

placed in a 2 dram (7.4 mL) viaL Sodium hydride (12 equivalents of 60% inmineral oil) 

♦ 

and N,N-«iimethyi&rmamide (1 mL) were added. The vial was placed on a sonicate for 
30 about 15 minutes at 50°C to allow the alkoxide to form. The halide (12 equivalents) was 
added and the vial was placed back on the sonicate for about 2 hours at 50°C. The 
reaction mixture was analyzed by LC/MS to confirm the formation of the desired product 



113 



WO 02/46189 



PCTAJS01/46581 



The reaction mixture was purified by semi-preparative HPLC. Tie semi-prep HPLC 
fractions were analyzed by LC-APCI/MS and the appropriate fractions were combined and 
lyophilized to provide the trifluoroacetate salt of die desired product, which was confirmed - 
by accurate mass and *H NMR. The table below shows the structure of the free base and 
5 the theoretical mass (TM) and the measured mass (MM). 



Example 
# 


Structure of the Free Base 


Method 


Mass Measurement 
(Da.) 


110 


N 


A 


TM 83 371.1746 
MM = 371.1749 


111 


r* CMral' 


A 


TM =■4022420 
MM « 402.2413 


112 




A 


TM- 380.1404 
MM = 380.1402 
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Example 113 
l-[(Ben2yloxy)methyl]^ 




5 Sodium hydride (0 A 8 g of 60 %, 1 1 S mmol) was added to a suspension of Lff- 

imida2o[4,5^]quinolin-4-ami2ie (10 & 105 mmol) in NJ^-dimetfaylfbTmamide, The 
reaction mixture was stirred at ambient temperature for 3 hours and then chilled in an ice 
bath. Benzyl chlaromethyl ether (1.5 mL, 10.9 mmol) was added. The reaction mixture 
was stirred at ambient temperature for 2 horns and then heated on a steam bath for 1 hour. 

10 A precipitate was isolated by filtration. Thefiltrate was diluted with water and an oil 

separated The oil was seeded with die precipitated soHd and 2.1 g of a gummy solid was 
obtained. This material was slurried with reflmring ethyl acetate (-5 mL) . The mixture 
was cooled and a precipitate was isolated by filtration. Thefiltrate was concentrated under 
reduced pressure. The resulting residue was slurried twice with ethyl acetate and then 

15 combined with the precipitate to provide 0.8 g of solid. This solid was recrystaHized from 
ethanol (-5 mL) to provide 0.6 g of l-[(benzyloxy)me%l]-lif-imida2o[4^]quinolm4- 
amine, m.p. 168-172°C. 

Analysis: Calculated for QaHi^O: %C 71.0; %H, 53; %N, 18.4; Found: %C, 70.9; 
%H, 5,3; %N, 18A 

20 
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* 

Example 114 

K2-{3-[4-(Dimethy^ 

NH 2 




Part A 

5 Using the general method of Example 12 Part A, N,N-(bi3 ^-bntoxycaibcmyI>l. 

[2-(2-propynytoxy>tbyI]-^^ ( 2 J g, 536 mmol) was 

reacted with 4-iodo-tf,N P -diii^^ (1.46 g, S.89 mmol) at 70 °C The reaction was 
judged complete at 30 minutes. He solution was diluted with ethyl acetate, washed with 
water (3x), saturated aqueous sodium bicarbonate (3x), brine (3x), dried with anhydrous 

10 magnesium sulfate, filtered and concentrated under reduced pressure. The resulting solid 
was purified by chromatography over silica gel (98/2 dichloromethane/methanol) to 
provide 0.883 g off erf-butyl l-p^{3-[4-(dinie%lain^ 
1 jJ-imidazo[4,5^]quto^ as a brown solid 

MS (CI) for C33H39N5O5 m/z 586 (MH*), 486, 386, 229 

15 PartB 

Using the general method of Example 12 Part B, /erf-butyl l-\2-{{3-[^ 
(dimethyIammo)phenyl]pnjp-2-ynyl}oxy)e%l]- 

(0.883 g, 1.507 mmol) was hydrogpnated to provide 0.783 g of /erf -butyl l^{Z^4- 
(dime&ylammo)phcnyl]propoxy} ethyl>Lff-imidazo[4^^]quinolin^ylcaibainate as a 
20 brown solid. 

MS (CI) for C33H43N5O3 m/z 590 (MH*)t 490, 390, 229 
PartC 

Using the general method of Example 12 Part C, f erf-butyl l-C2-{3-[4- 
(dme%lammo)phenyl]pro^ (0.783 
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ft 1 .327 mmol) was reacted with trifhioroacetic acid (10 mL). The resulting material was 
triturated twice with ethyl ether to provide 0.634 g of l-(2-{3-[4- 
(dimothylamino)phenyl]propoxy} ediyl^lH-nnidazo^S^q^oIixi^aniine 
(trifluoroacetateju as ft white solid, m.p. I37-140°C. 
5 Analysis. Calculated for C23H27N5O (QHFsQOu: %C, 54.83; %H, 5.22; %N, 12.30. 
Found: %C, 54.67; %H, 4.91; %N, 1127 

*H NMR (300 MHz, DMSO-d*) 5 9.04-9.11 (bs, 2 H), 8.49 (s, 1 H), 8.36 (d, J= 7.3 Hz, 1 
H), 7.83 (d, J = 83, 1 H), 7.74 (t, J » 8 J Hz, 1 H), 7.56 (t, J - 6.8 Hz, 1 H), 6.71 (d, I - 
7.8 Hz,2H), 6.60 (m, 2 H), 4.90 (t, J - 45, 2 H), 3.83 (t, J - 4.9, 2 H), 327 (t, J « 5.9, 2 
10 H),2J8(s,6H) i 2J5(t,J=-7.8,2H),lJ4feJ=6.4,6.8,2H) 
MS (d) fbrCiaBbNsO m/z 390 (MH*) f 229 

Example 115 

l^-{[(2£)-3-Phenylprop-2-enyI]axy} e%l>l/r-imidazo[4^^]quinolm^aii^ 




15 

PartA 

A dried round bottom flask was charged with a stir bar, sodium hydride (60% in 
mineral 03, 0.19 ft 4.65 mmol) and hexane (2 mL) under nitrogen. By syringe a solution 
of anhydrous dimcthylformamide (10 mL) arid 2^1^-imidazo[4^-c]quiiK)lin-l-yl)eaianol 

20 (0.902 ft 423 mmol) was added to the flask and heated to 60 °C for 20 minutes. By 

syringe cinnamyl chloride (0.65 mL, 4.65 mmol) was added to solution. The reaction was 
judged complete at 50 minutes with -80% conversion to desired product The volariles 
were removed under reduced pressure and the resulting oil partitioned between 
dichloromethane and water. The aqueous layer was extracted with dichloromethane; the 

25 organic fractions were combined, dried with anhydrous sodium sulfate, filtered and 
concentrated under reduced pressure. The resulting glassy solid was purified by 
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chromatography oyer silica gel (95/5 dichloromethane/methanol) and dried in vacuum 
oven at 60 °C for 15 hours to provide 0,652 g of l-(2-{[(2£)-3-phenylprop-2- 
cnyl]oxy} ethyl)-lff-iinidazo[4 l 5^]quinoline as a glassy solid. 
MS (CI) for C2iHi9N 3 0 mlz 330 (MH*), 214 
5 PartB 

Using the general method of Example 1 Fait B, l-(2-{[(2£>3-phenylprop-2- 
enyl]oxy}e%l)-l/r-inudazo[4^H:]q^liiie (0.652 & 1.98 mmol) was oxidized to 
provide 0.67 g of l^-{[(2£)-3-pheiiylprop-^^ 

c]qufooline-5N-oxide. The resulting brown solid was used without further purification. 
10 PartC 

A round bottom flask was charged with a stir bar, l-<2- {[(2£>3«phenylprop-2- 
enyl]oxy}ethyl)-lir-iira (0.67 g, 1,98 mmol), 

dichloromethane (15 mL) and aqueous am mo niu m hydroxide (27%, 7 mL) at ambient 
temperature. p-Toluenesulfonyl chloride (0.415 g, 2.18 mmol) was added in several 

15 portions as a solid and the resulting solution stirred. After 20 minutes the reaction was 
judged complete; the solution was partitioned between aqueous and organic and extracted 
with dichloromethane (3x). The organic layers were combined, extracted with 5% 
aqueous sodium bicarbonate (3x), washed with brine, dried over anhydrous sodium 
sulfate, filtered and concentrated under reduced pressure. The resulting white solid was 

20 purified by five successive recrystalizations frommethanol/water to provide 0.086 g of 1- 
(2-{[(2£>-3-phenyIprop-^^ as a white 

fluffy solid, m.p. 183.7-1843°C. 

Analysis, Calculated for diH^O: %C, 73.23; %H, 5.85; %N, 1627. Found: %C, 
73.1 1;%H, 5.81; %N, 16.10 
25 *H NMR (300 MHz, DMSO-d^ 8 8,19 (s, 1 H), 8.12 (d, J - 73 Hz, 1 H), 7.62 (d, J » 8 3 
Hz, 1 H), 7.43 (t, J - 83 Hz, 1 H), 7.19-73 1 (m, 6 H), 6.61 (s, 2 H), 633 (d, J - 15.6 Hz, 
1 H), 6.17 (dt, J = 16.0, 52 Hz, 1 H), 4.84 (t, J = 4.9, 2 H), 4.07 (d, J - 3.9, 2 H), 3.91 (t, J 
-5.4,2H) 

MS (CI) for CiiHaoNiO mlz 345 (MH*), 270, 229 
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116 

2^ctyl-l-{2-[(3^henylprop4^^ 

l^-Mdazo[4 a 5^]quinolixHt-amixie 




PaitA 

Using the general method of Example 1 Part A, 2-p^ctyl-Lff-rmidazo[4,5- 
c]qumolin-l-yl)ethanol (4.8 g, 14.75 mmol) was reacted with propargyl bromide (80% in 
toluene, 4.93 ml* 4425 mmol) to provide 4.84 g of 2^ctyl-l-[2-(prop-2-ynyloxy)ethyl]- 
10 l#-imidazo[4>c]qumoKne as a brown solid, 
PaxtB 

Using the general method of Example 12 Part A, 2-octj^-l-[2-(prop-2- 
ynyloxy)ethyl]-l^-nnidazo[4^]qmiiol™ (4.84 g, 1332 mmol) was reacted with 
iodobenzene (1.7 mL, 14.65 mmol) at 40 °C. After 45 minutes the reaction was judged 
15 complete. The volatiles were removed under reduced pressure and die resulting oil 

purified by chromatography over silica gel (98/2 (dichlaromethane/methanol) to provide 
42 g of 2«<xfyM-{2-[(3-phenylim^ as a 

palo yellow solid 

MS (0) for C29&3N3O m/z440 (Mtf), 291 
20 PartC 

Using the general method of Example 1 Part B, 2-octyl-l - {2-[(3-phcnylprop-2- 
yny!)Gxy]etbyl}-li?'-^ (22 g, 5.004 mmol) was oxidized to provide 

228 g of 2-octyM-{2-[(3i?heiiylp^ 
oxide as an oiL 
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PartD 

Using the general method ofExample 115 PartC, 2-Kjctyl-l-{2-[(3-phenylprop-2- 
yiiy0oxy]cthyl}-l/f-iiradazo[4,5^]quinoline-5NKmde (2.2 g, 4.83 mmol) was anrinated. 
The resulting brown solid was purified by trituration with ethyl ether and rectystalhzation 
5 from 2-propanol to provide 123 g of2^1-l-{2-[(3-pheiiylprop.2-ynyl)oxy]etbyl}-LH-. 
inrida2o[4,5^]quinolin^amine as a white crystalline solid, m.p. 138-138.7°C. 
Analysis. Calculated for CwHwNtO: %C, 76,62; %H, 7.54; %N, 1232. Found: %C, 76.6; 
%H, 7.49; KN, 12.19 

l HNMR (300 MHz, DMSO-dj) 8 8.07 (d, J- 8.3 Hz, 1 H), 7.62 (d, J- 8.3 Hz, 1 H), 7.41 
10 (t, J - 6.8 Hz, 1 H), 7.27-736 (m, 3 H), 7. 18-7.24 (m, 3 H), 6.45 (a, 2 H), 4.78 (t, J=»4.9 

Hz,2H),434(s,2H),4.00(t,J-4J),2H),2.94(t,J-7.8Hz,2H),1.83ft,,J=73,73 
Hz, 2 H), 122-1.43 (m, 10 H), 0.85 (t, J =6.8 Hz, 3 H) 

MS (CT) for C29H34N4O m/z 455 (MH*), 283 

15 Example 117 

2-Oc^l-l-p-(3-plienyhj)ropoxy)e^ 




Part A 

20 Using me general method ofExample 12 Part B, 2-octyl-l-{2-£(3-pharylprop-2- 

ynyI)oxy3e%l}-ltf-mridazo{4,5-cIqu^ (2.0 g, 4.55 mmol) was bydrogenated to 
provide 1.78 gof 2-atyl-l-[2-(3-phenylpropoxy)e%^ 
white solid. 

'HNMR (300 MHz, DMSO-d0 6 9.15 (s, 1 H), 8.41 (d, J » 9.78 Hz, 1 H), 8. 16(d,J«-9.8 
25 Hz, 1 H), 7.63-7.71 (m, 2 H), 7.06-7.09 (m,3H), 6.81-6.84 (m,2H), 4.85 (U=4.9 Hz, 2 
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H), 3.84 (t, J - 4.9, 2 H), 3.25 (t, J= 5 S Hz, 2 H), 3.04 (t, J =7.8 Hz, 2 H), 231 (t, J = 8.3 
Hz, 2H), 1.91 (p, J - 73, 73 Hz, 2 H), 1.59 (p, J - 8.8, 5.8 Hz, 2 H), 1.25-1.49 (m, 10 H), 
0.85 (t, J =73 Hz, 3 H) 
FaitB 

5 Using the general method of Example 1 Part B, 2-octyl-l-[2-<3- 

pbenylpropoxy)emyn-lif-miidazo[4^^]quiiiolme (1.78 g, 4.03 mmol) was oxidized to 
provide 1.8 g of 2<«tyl-l^^-phenylpiopoxy)ethyl]-lif-irin^ 
oxide as an oiL 
Parte 

10 Using fiie general method of Example 1 15 Part C, 2-octyl-l-[2-(3- 

phenyIpropoxy)entyl]-li7-im^ (1.85 g 4.03 mmol) was 

animated. The resulting brown solid was purified by tritm^on with ethyl ether and 
iecrystaSization from acetomfrQe to provide 031 gof 2roc^l-l-\2r(?" 
phenyhnopoxy)etbyl]-lif-imidazo^ as a white crystalline solid, 

15 m!p! 103.8-ip4.5°C. * 

Analysis. Calculated for CjgHasN^O: %C 75.94; %H, 835; %N, 1122. Found: %C, 
75.71; %H, 8.46; %N, 12.22 

'HNMR (300 MHz, DMSO-d«) 5 8.06 (d, J- 7.8 Hz, 1 H), 7.62 (d, J - 83 Hz, 1 H), 7.41 
(t, J - 7.8 Hz, 1 H), 7.21 (t, J - 7.8 Hz, 1 H), 7.05-7.15 (m, 3 H), 6.90 (dd, J= 5.4, IS, 2 
20 H), 6.45 (a, 2 H), 4.73 (t, J - 4.4 Hz, 2 H), 3.80 (t, J - 4.9, 2 H), 3 .24 (t, J - 5.9 Hz, 2 H), 
2S7 (t, J - 7.8 Hz, 2 H), 239 0, J= 7.8 Hz, 2 H), 1.85 (p, J =73, 7.8 Hz, 2 H), 1.62 (p, J 
- 6.8, 63 Hz, 2 H), 1.24-1.44 (m, 10 B), 0.84 (t, J - 6.8 Hz, 3 H) 
MS ((3) for CaHasNtO m/z 459 (MH*),'373, 285 
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Example 118 

2-Metliyl-l-{2-[(3-plienylprop.2-ynyI)oxy]ethyl}- 

lif-imida2o[4,5^]quinolin-4-ainin8 
NHj 




PaitA 

■ • 

Using fee general method of Example 1 Part A, 2^-methyl-Lff-.nnida2o[4 > 5- 
c]quinolin-l-yI)dfaflnol (4.0 & 17.6 mmol) was reacted with propargyl bromide (80% in 
toluene, 53 mL, 52.8 mmol) to provide 3.6 g of 2-xne%l-l-[2-(prop-2-ynyloxy)ethyI]- 
lH-imidazo[4^]qniiioHne as a dark brown oil 
MS (CI) fbrCiAsNsO m/z266 (MH*), 184 
Part B 

Using the general method of Example 12 Part A, 2-methy 1- 1 -[2-{prop-2- 
yoytoxy)ethyl]-lff-ii3iida2o[4^ (3.6 g, 13.57 mmol) was reacted with 

iodobenzene (1 .7 mL, 14.92 mmol) at ambient temperature. After 20 hours the reaction 
was judged complete. The solution was basified with 5% aqueous sodium bicarbonate and 
then extracted with dichloromethane (3x). The organics were combined, washed with 
water (3 x), washed with brine, dried with anhydrous sodium sulfite, filtered and then 
concentrated under reduce d pressure* Purification was completed by chromatography over 
silica gel (95/5 didfloromethane/mothanol) and rcciystalHzation from acetonitrile to 
provide 1.94 g of 2HnethyM-{2^(3^henylprop-2-^^ 
c]quinoline as a light yellow solid. 
MS (d) fox C2aHi*N 3 0 m/z 342 (MH*), 228 
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PartC 

Using the general method of Example 1 Part B, 2-methyl-l - {2-[(3-phertylpiop-2- 
ynyl)oxy]ethyl}-ljy-imida2o[4 l 5^]quinoline (1.0 g, 2.93 mmol) was oxidized to provide 
13 g of2-methyM-{24(3-phenyipTop-2-y^^ 
5 5N-oxide aa a tan solid. 

'H NMR (300 MHz, DMSO-dj) 8 8.94 (s, 1 H), 8.78 (d, J - 83 Hz, 1 H), 8.48 (d, J - 7.8 
Hz, 1 H), 7.79 (m, 2 H), 7.26-735 (m, 3 H), 7.09-7.18 (m,2H), 4.86 (t, J » 5.4 Hz, 2 H), 
434 (s, 2 H), 4.04 (I, J = 4 J>, 2 H), 2.66 (s, 3 H) 
PartD 

10 Using the general method of Example 115 Part C, 2-methyl- 1 - {2-[(3-phenylprop- 

2-ynyl)oxy]e%l}-li^inn'dazo[4>c]qumo!ine-5N^de (1.05 g, 2.93 mmol) was 
animated. The resulting tan solid wa3 purified by trituration with ethyl ether, 
recrystalization from toluene, chromatography over silica gel (98/2 
dicMoromethanerarethanol) to provide 0261 g of 2-methyl-i-{2-[(3-phenytprop-2- 

15 yiryI)oxy]ethyl}-lif-irrridazo[4^]qumolm as a white powder, mp. 

142.7-1433°G 

Analysis. Calculated for C22H30N4O: %C, 74.14; %H, 5.66; %N, 15.72. Found: %C, 
7357; %H, 5.77; %N, 15.77 

! HNMR(300 MHz, DMSO-ds) S 8.08 (d, J- 83 Hz, 1 H), 7.61 (d, J= 83 Hz, 1 H), 7.41 
20 (t, J - 83 Hz, 1 H), 728-735 (m, 3 H), 7.12-724 (m, 3 H), 632 (s, 2 H), 4.77 (U- 4.9 
Hz, 2 H), 436 (s, 2 H), 4.02 (t, J=4.9, 2 H), 2.62 (s, 3 H) 
MS (CI) for C22H30N4O m/z 357 (MH*), 243, 199 
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Example 119 
2-Me%l-l-[2-(3-plieirylpropoxy^ 

MH 2 




Part A 

Using me general method of Example 12 Part B, 2-methyH-{2-[(3-phenylpiop-2- 
ynyi)oxy]e^} -l£T-iimdazo[4^]quniol^ (0.9 g, 2.636 mmol) was hydrogenated to 
provide 0.845 g of 2-metriyl-l-[2^-pbenyrrm)poxy)e^ as 
a white solid. 

*H NMR (300 MHz, DMSO-ds) 6 9.12 (s, 1 H), 8.44 (d, J - 7 3 Hz, 1 H), 8.16 (d, J = 7.8 
Hz, 1 H), 7.65-7.70 (m, 2 H), 7.04-7.08 (m, 3 H), 6.79-6.83 (m,2H), 4.85 ft J - 4.9 Hz, 2 
H), 3.85 (t, J-5.4 Hz, 2 H), 3.23 ft J= 6.4, 2 H), 2.70 (s, 3 H), 23 ft J -7.8 Hz, 2 H), 
1.58 <p, J - 6 .36, 6 36 Hz, 2 H) 
PaxtB 

Using the general method of Example 1 Part B, 2-metbyl-l-[2-(3> 
phenylpropoxy)ethyI]-ltf-n^ (0.845 g, 2.45 mmol) was oxidized to 

provide 0.88 gof 2-memyH-P-(3^her]yhwopoxy)en^ 
5N-oxide aa a glassy solid Material was used without further purification. 
PartC 

Using me general method of Example 115 Part C, 2-methyl-l-[2-(3- 
pherry!propoxy)ctrryI]-lJi^ (0.88 g, 2.45 mmol) was 

aminated, The resulting brown solid was purified by trituration with ethyl ether and 
recrystallized from toluene to provide 0.596 g of 2-merhyI- 1 -p-(3-pherryrpropoxy>myl]- 
l/f-irru\kzo[4^]quiriolirh4-aTuine as a white powder, m.p. 129.7-130.7 °C. 
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Analysis. Calculated for CaBWfcO: %C, 7331; %H, 6.71; %N, 15.54. Found: %C, 
mi; %H, 6.66; %N, 15.58 

'H NMR (300 MHz, DMSb-d«) 8 8.07 (d, J = 83 Hz, 1 H), 7.62 (d, J - 7.3 Hz, 1 H), 7.41 
ft J - 7 3 Hz, 1 H), 7.22 ft J - 83 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.88 (dd, J - 6.8, 2.4 Hz, 
5 2 H), 6.52 (s, 2 H), 4.73 ft J - 4.9 Hz, 2 H), 3 .80 ft J - 4 J9, 2 H), 3.24 ft J - 6.4 Hz, 2 H), 
2.64 (s, 3 H), 238 ft J - 8.3 Hz, 2 H), 1.62 (p, J - 6.8, 6.4 Hz, 2 H) 
MS (CI) for CaEWfcO m/z 361 (MH*), 347, 199 

Example 120 

10 2<MethoxyethyI)-l -{2-[(3 -phnnylprop-2-ynyI)oxy]ethyl} - 

lJ?-mudazo[43w:]qnmolm-4-amine 




Part A 

15 Using foe general method of Example 1 Part 2-[2-{metiioxyefoyI>LH-imidazo[4 1 5- 

c]quinalin-l -yflethanol (2.53 g, 933 mmol) was reacted with propargyl "bromide (80% in 
toluene, 3.1 1 ml* 273 mmol) to provide 2.72 g of 2^methoxyethyI)-l-[2-{prop-2- 
ynyloxy)ethyl]-lH-imid^zo[4,5-c]quinolme as an ofl. 
MS (d) for C18H19N3O2 m/z 310 (MH*% 278, 196 

20 PartB 

Using foe general method of Example 12 Part A, 2-(methoxyethyI)-l-[2-(prop-2- 

» 

ynyloxy)ethyl> lH-imidazo[4,5^]qumoline (2.72 g, 1.79 mmol) was reacted with 
iodobenzeno (1 . 1 mL, 9.67 mmol) at ambient temperature. After 45 minutes the reaction 
was judged complete. The volatiles were removed under reduced pressure and the 
25 resulting oil partitioned between dichloiumcthano and 5% aqueous sodium bicaibonate. 
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The aqueous layer was extracted with dichlorome thane. The organic fractions were 
combined, washed with brine, dried with anhydrous sodium sulfate, and then concentrated 
under reduced pressure to leave a brown solid. The solid was purified by chromatography 
over silica gel (95/5 (dicMoromethane/mefoanoI) and trituration with hexane to provide 
5 239 g of 2-(mefooxyethylH-{2-[(3-ph^ 
c]qirinoline as a yellow solid. 
M§ (d) for C24HJ3N3O2 m/z 386 (MH 4 ), 354, 270 
PartC 

Using foe general method of Example 1 Part B, 2^methoxyetfayi)-l-{2-[(3- 
10 phenylprop-2-ynyi)octy]e^ (1.19 g, 3.097 mmol) was 

oxidized to provide 124 g of 2^memoacyetirylH -{2-[(3-pb^ 
lJ?-imidazo[4,5^]quinolino-5N-oxidB as an glassy solid. 
PartD 

Using foe general method of Example 1 IS Part C, 2<memoxyethyl>l-{2-[(3- 
15 phenyhja^2-vnyrjory]e^ (1.243 g, 3.097 

mmol) was animated, The resulting brown oil was purified by chromatography over silica 
gel (98/2 dkUoTnrnethanc/niethanol), recrystaHization from ethyl acetate and acetomtrile 
to provide 0379 g of 2^methoxyetbyI>l-{2-[(3-phei^ 
mndazo[4,5^]quinolm-4-amme as a white solid, m.p. 134.5-135.5 °C. 
20 Analysis. Calculated for CmHjMQz: %C, 71.98; %H, 6.04; %N, 13.99. Found: %C, 
7121; %H, 5.98; %N, 1429 

! HNMR(300MHz, DMSO-dj) 8 8.09 (d, J- 83 Hz, 1 H), 7.62 (d, J - 83 Hz, 1 H), 7.41 
(t, J - 83 Hz, 1 H), 728-736 (m, 3 H), 7.18-724 (m, 3 H), 630 (a, 2 H), 4.82 (t, J - A3 
Hz, 2 H), 436 (s, 2 H), 4.01 ft J- 4.9, 2 H), 3.84 ft J - 6.8 Hz, 2 H), 329 (s, 3 H), 323 
25 (t, J = 6.8 Hz, 2 H) 

MS (CI) for C24H24N4O2 m/z 401 (MH*), 255, 1 83 
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Example 121 
2^-Me&oxye%I)-l-[2^3^henylpropoxy)ethyl]- 
l#-imidazo[4^]quholin4-amine 




Part A 

Using the general method of Example 12 Part B, 2^-methoxyethyl)-l-{2-{(3- 
phenytprop-2-ynyty^ g, 3.11 mmol), was 

hydrogenated to provide 1.01 g of 2^-methoxyethyI>l-[2^-phfinylpropoxy)e^ 
10 imidazo[4,5-c]qumoIine as an oiL 

MS (d) for C24H27N3Q2 ffl/z 390 (MH*), 235 
Part B 

Using the general meftod of Example 1 Part B, 2-(2-mediaxye±yI)-l-[2-(3- 
phenylpropoxy)ethyl]-li?-n^^ (1.01 g, 2.60 mmol) was oxidized to 

15 provide 1.05 g of 2^-methoxyethyI)-l-P^^ 
c]qumoliiie-5N-oxide as an brown oiL 
PaitC 

Using the general method of Example 1 15 Part C, 2-(2-methoxyethyI>l-[2-{3- 
phenylpropc^)ethyl]-lif-imida^ (1.05 ft 2.601 mmol) was 

20 animated. The resulting brown solid was purified by chromatography over silica gel (9 8/2 
dichlciomethane/methanol), recrystallization from ethyl acctatc/hexano to provide 0.111 g 
of2^«*nethoxyethyl>l-[2^i>hcn^^ 
as a white solid, m.p. 103.8-104.5°C 

Analysis. Calculated for C^H^N^ (HiOfo: %C, 70.63; %H, 7.01; %N, 13.73. Found: 
•25 %C > 70J8;%H f 6.80;%N,13J7 
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'H NMR (300 MHz, DMSO-ds) 8 8.09 (d, J - 7.3 Hz, 1 H), 7.63 (d, J - 8.3 Hz, 1 H), 7.42 
ft J - 6.8 Hz, 1 H), 7.22 ft J - 7.8 Hz, 1 H), 7.08-7.15 (m, 3 H), 6.89 (d, J - 5.4 Hz, 2 H), 
6.49 (s, 2 H), 4.78 ft J = 4,9 Hz, 2 H), 3.86 ft J - 6.8, 2 H), 3.80 ft J - 5.4 Hz, 2 H), 3.30 
(3, 3 H), 3.22-3.28 (m, 4 H), 2J9 ft 1= 8 3 Hz, 2 H), 1.62 (p, J = 8.3, 6.4 Hz, 2 H) 
MS (CI) for C24H2SN4O1 m/z 405 (MH 4 ), 373, 235 



Example 122 

2^&oxyme%I)-l-{2-[(3i5lienylprop-2-ynyI)ocsy 
10 ljy-imidazo[4^^]qumolin-4-amme 

ISIH, 




Part A 

Using fiie general method of Example 1 Part A 2^2^ethoxymethyl)-Lfl r - 
15 imidazo[4 l 5^]quinoIin-l-yl]eflianol (1 39 g, 5.123 mmol) was reacted with propargyl 
bromide (80% in toluene, 1.7 mL, 15.37 mmol) to provide 1.6 g of 2-(ethoxymethyI)-l- 
[2-(prop-2-ynyloxy)cthyl]-lif-imidazo^^ as an oiL 

MS (CI) for Ci8H I9 N 3 Q2 m/z 310 (MH 4 ), 371, 270 
Part B 

20 Using file general method of Example 12 Part A, 2^ethoxymethyl>l-[2-(prop-2- 

ynyloxy)efi3yl]-lfr-imidazo[4 l 5^]qumoline (1.5 g, 4.13 mmol) was reacted with 
iodobenzene (0.51 mL, 4.54 mmol) at 40 °C. After 50 minutes the reaction was judged 
complete. The volatfles were removed under reduced pressure and the resulting oil was 
partitioned between dichloromethane and 5% aqueous sodium bicarbonate. The aqueous 

25 layer was extracted with dichloromethane. The organic fractions wore combined, washed 
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with brine, dried with anhydrous sodium sulfate, and then concentrated under reduced 
pressure to leave a brown oQ. The oil was purified by chromatography over silica gel 
(98/2 dicUoromethane/methanol) to provide 125 g of 2-{ethoxymethylH-{2-((3- 
pheuyfcrop-2-ynyI)oxy]eth^^ as a brown glassy solid. 

5 MS(a)fDrC 2 4H33N 3 02in/2 386(MH f ) f 342,272 
Parte 

Using Hie general mefliod of Example 1 Part B, 2-{ethoxymethyI>l -{2-[(3- 
phenyiprop-2-yny^ (0.655 g, 1.70 mmol) was 

oxidized to provide 0.68 g of2^ethoxyme%I)-l-{2^(3-phen^^ 
10 uy.nmdazo[4,5^]quinoline-5N^cte as an oiL 
PartD 

Using the general method of Example 1 15 Part C 2-{ethaxymethyI)-l - {2-[(3- 
phenylprap-2-ynyT)oxy]^^ (0.682 & 1.700 

mmol) was animated. The resulting brown solid was pnnfiftd by cinematography over 
IS ' mfica gel (98/2 didJorotneflane^neflttnoI) to provide 0297 g of 2-(ethoxymethyI)-l-{2- 
[G^henyIpTop-2-yny1)oxy1e^l}-lH-nmdazo[4^ as a white granular 

8oHd,m.p. 110.8-111.7 °C. 

Analysis. Calculated for C24H24N4O1 (HiOXu: %C, 71.66 ; %H, 6.06; %N, 13.93. Found: 
%C, 7156; %H, 5.96; %N, 13.74 
20 , HNMRp00MHz,DMSOd 5 )5 8.13(d,J-7.8H^ 1H),7.63 (d, J =8.3 Hz, IE), 7.44 
ft, J =• 6.8 Hz, 1 H), 728-7 .36 (m, 3 H), 7.19-726 (m, 3 H), 6.67 (s, 2 H), 4.88 (t, J = 5.4 
Hz,2H), 4.81 (a, 2H), 4.38 (s, 2 H), 4.03 (t, J - 5.9, 2 H), 3.55 (q, J - 6.8, 73 Hz, 2 H), 
1.15 ft J -6.8 Hz, 3 H) 

MS (d) for C24Hj4>U02 m/z 401 (MH*), 371, 285 
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Example 123 
2-Butyl-l-{2-[(3-phenylprop-2-ynyl)oxy]etbyI}- 
. lif-imidazo[4^-c]quinolin-4-aiiiine 




Fart A 

Using die general method of Example 1 Part A, 2r(2Autyl-lif-inM\Iazo[4,5- 
c]qumolin-l-yl)emanol (5.0 g, 18.56 nmwl) was reacted wi&propargji bromide (80% in 
toluene, 63 mt, 55.62 mmol) to provide 4.02 g of 2-butyl-l -{2-(prop-2-ynyloxy)etbyl]- 
10 Lff-imidazo[4,5-c]quinolmfl as a tan solid. 

MS (CI) for CijHiiNjO m/z 308 (MH*), 268, 220 
PartB 

Using the general method of Example 12 Part A, 2-butyl-l-[2-(prop-2- 
ynyloxy)e%q-lfr-Mda2o{4^]quinoline (4.0 g, 13.08 mmol) was reacted with 

IS iodobenzene (1.6 mL, 14.38 mmol) at 90 °C. After 15 minutes fee reaction was judged 
complete. Tho volatiles wore removed under reduced pressure and die resulting oil was 
purified by chromatography over silica gel (98/2 dkMoromethane/me&anoI) and 
recrystallization from mixture of ethyl acefcate/hexane to provide 3.1 g of 2-butyl-l -{2- 
[(3-phenyhw)p-2-ynyI)^^ as a tan solid. 

20 PartC 

Using tho general memod of Example 1 Part B, 24>ulyl-l-{2^(3-pbjeirylpiop-2- 
ynyl)oxy]e1iryl}-lff-imidazo[4^]q^lme (1.0 g, 2.61 mmol) was oxidized to provide 
1.0 g of2-hutyl-l-{2^(3-pheirylprop-2^ 
oxide as an oiL 
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PartD 

Using the general method of Example 1 IS Part C, 2-butyl- 1 - {2- [(3-phenylprrop-2- 
ynyl)oxy] ethyl } -LZT-imidazo [4^-c]qtimoline-5N-oxide (1.04 g, 260 mmol) was anunatecL 
The resulting brown solid was purified by trituration with ethyl ether, two times with 

S chromatography over silica gel (8/2 dichloromethane/ethyl acetate, 98/2 

dicHorometoane/methanor) to provide 0.450 g of 2-butyl-l - {2-[(3-phenylprop-2- 
yiry0oxyle%l}-lif-irnida2»[4^]quinolin-4^ as a white powder, m,p. 133-140 °C. 
Analysis. Calculated for CaHj^O (HjO)aa: %C, 74.67 ; %H, 6.62; %N, 13.93. Found: 
%C 74.65; %H, 6.60; %N, 14X0 

10 , HNMR(300MHz,DMSCMid88.08(d,J-7.8Bi,lH),7.61(d,J=73Hz,lH),7.41 
(t, J - 73 Hz, 1 H). 729-7 36 (in, 3 H), 7.17-724 (m, 3 H), 6.45 (s, 2 H), 4.78 (t, J - 4.9 
Hz, 2 H), 434 (s, 2 H), 4.01 ft J - 4.9, 2 H), 295 ft J - 8 3 Hz, 2 H), 1.81 (p,J= 7 J, 83 
Hz, 2 H), 1.44 (sextet, J - 73, 7 J, 7.8 Hz, 2 H). 053 ft J - 7.3 Hz, 3 H) 
MS (□) for C2SH26N4O m/z 399 (MH*), 283, 267 

15 

Example 124 
2-Butyl-l-[2^-phenyIpr^^ 




Part A 

20 Using the general method of Example 12 Part B, 24ratyl-l -{2-[(3-phenylpn>p-2- 

ynyI)oxy]ethyl}-l#-n^ (2.4 g, 626 mmol) was hydrogenated to 

provide 1.67 g of 2-*ulyl-l-[2^-phenylpropoxy)e% as a 

white solid. 

MS (C3) for C23H29N3O m/z 388 (MH*), 279 
25 PartB 
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Using the general method ofExamplc 1 PartB, 2-butyl-l-[2-{3- 
pheirylpttipoxy)e%l]4iJ-iinidazo[4,5^]quiiioline (1.68 g, 4.34 mmol) was oxidized to 
provide 1.75 g of 2-butyl4-[2^3-pheiiylpropoxy)ethyl>^ 
oxide as glassy solid. 
5 MS (d) for C2jEaN 3 02 m/z 404 (MS*), 388 
PartC 

Using the general method of Example 1 15 Part C, 2-butyl-l-[2-<3- 
phenylpropoxy)ethyl]- lif-imidazo [4,5^]qumolme-5N-axide (1.75 g, 4.34 mmol) was 
animated. The resulting tan solid was purified by recrystaHization from acetonitrile to 
10 provide 0.572 g of24)myl-l-[2^3-phcnyhoropoxy)ethyI]-lJ7-imidazo[4,5^ 
amine as tan crystalline solid, m.p. 80.8-81 3 °C. 

Analysis. Calculated for C23H30N4O (HaCOoj: %Q 73.61 ; %H, 736; %N, 13.73. Found: 
%C, 73.3; %H, 7.65; %N, 13.67 

'H NMR (300 MHz, DMSO-d«) 8 8.07 (d, I - 8 3 Hz, 1 H), 7.62 (d, J =» 83 Hz, 1 H), 7.41 
15 (t, J - 73 Hz, 1 H), 731 (t, J= 7.3 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.89 (d, J - 7.3 Hz, 2 H), 
6.45 (s, 2 H), 4.74 (t, J - 4.4 Hz, 2 H), 3.80 (t, J - 43, 2 H), 3 34 (t, J = 53 Hz, 2 H), 238 
(r, J =» 7.8 Hz, 2 H), 239 (t, J =7.8 Hz, 2 H), 1.84 (p, J -73, 83 Hz, 2 H), 1.62 (p, J - 7.8, 
53 Hz, 2 H), 1.48 (sextet, J - 73, 73, 7.8 Hz, 2 H), 035 (t, J - 73 Hz, 3 H) 
MS (CI) for CjsHmW) m/z 403 (MH*), 213 

20 

Example 125 
l-[2-(Benzyloxy)dlryI]-2-(elhaxvm 

Part A 

25 Using the general method of Example 1 Part B, l-{2-(benzyloxy)efcyl]-2- 

(emoxymethyl)-l/f-imidazo[4,5^]ctuinoline (0324 g, 0.897 mmol) was oxidized to 
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provide 0338 g of l-[2^ettzyloxy)etfayl]-2^ethoxym^ 

5N-oxide as a brown oiL 

PaztB 

Using the general method of example 115 Fart C, l-[2-(benzyloxy)ethyl]-2- 
5 (emoxvmemyl>l£f-miidra (0 339 g, 0.897 mmol) was 

animated. The resulting tan soUd was pmifiedby recrystallized from acetomtrile to 
provide 0.187 g of l-[2-(benzyk>xy>myl^2<eth^ 
4-amine as a white powder, mp. 144.5-146.0 °C. 

Analysis. Calculated for ChHmNA: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 

10 69.96; %a,6J29;%N, 15.09 

'HNMR (300 MHz, DMSO-dj) 8 8.08 (d, J - 7.8 Hz, 1 H), 7.61 (d, J - 8.3 Hz, 1 H), 7.43 
Ct.J-6.8Hz, 1 H), 7.19-7.24 (m, 4 H), 7. 1 1-7.14 (m, 2 H), 6.6 (a, 2 H), 4.87 (t, J =» 5.4, 2 
H), 4.79 (a, 2 H), 4.44 (s,2H), 350 (t, J - 5.4, 2 H), 3.52 (q, J=» 6.8, 6.8 Hz, 2 H), 1.13 (t, 
J-6.8Hz,3H) 

15 MS(a)£brCj^a^04in/z377(MH , ),331,241 



Using the general method of Example 1 Fart B, l-[2^enzyloxy)ethyi>2-butyl- 
LH-imidazo [4,5-c] quinoline (23 g, 639 mmol) was oxidized to provide 2.4 g of l-£2- 
(benzyloxy) ethyl]-2-butyl- lif-imidazo [4,5^]quinoline-5N-oxide as a brown oil. 
MS (CQ for C23H33N3O2 m/z 376 (MH*), 360, 270 



Example 126 
l-[2-{Benzyloxy)emYQ-24niryl^^ 




20 



Part A 



25 



FartB 



WO 02/46189 PCT/US01/46581 

I 

m 

Using the general method of example 1 Part C, H2-(ben2yloxy)etfayl]-2-butyl-liy- 
imidazo[4,5-c]qukoline-5N-oxide (2.4 g, 639 mmol) was reacted with trichloroacetyl 
isocyanate (1.45 g, 7.678 mmol) to provide 3.3 g of iV-{l-[2-(ben2yloxy)ethyl]-2-butyl- 
l/f-imidazo[4,5-c]q^olm^yl}-2^-tricUoroacetamide as a brown ofl. 
i Parte 

Using me general method of example 1 Part D, 7/-{l-[2-(benzyloxy)ethyl]-2-butyl- 
lif-imidazo(4 1 5-c]quinoIin-4-yl} -2^,2-trichIoroacetamide (3 J g, 6.39 mmol) was 
hydrolyzed with sodium methoxide (5 mL of 25% in methanol). The resulting tan solid 
was purified by chromatography over silica gel (98/2 dichloromemane/memmol), 
recrystallized from methanol and dried under vacuum at 60 °Cibr 18 hours to provide 
0.174 g of l-|2-<benzyioxy)ethyl]-24^ as a white 

solid, m.p.l33-135°C. 

Analysis. Calculated for C23H26N4O: %C, 73.77; %H, 7.00; %N, 1456. Found: %C, 
7331; %H, 7.06; %N, 1452 
15 'HNMR(300 MHz, DMSOdj) 8 8.03 (d, J« 73 Hz, 1 H), 7.60 (d, J» 83 Hz, 1 H), 739 
(t, J * 6.8 Hz, 1 H), 7.17-7.24 (m, 4 H), 7.10-7.12 (m, 2 H), 6.45 (a, 2 H), 4.76 (t, J - 5.4, 2 
H), 4.41 (s, 2 H), 3.89 (t, J - AS, 2 H), 2.94 (t, J - 83 Hz, 2 H), 1.77 (p, J - 7.8, 7.8 Hz, 2 
H), 1.40 (sextet, J - 7.8, 73, 6.8 Hz, 2 H), 051 (t, J - 73 Hz, 3 H) 
MS (CI) for CaHuNtO m/z 375 (MH*), 242, 183 



10 
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Example 127 

l-[2<Benzyloxy)etfyl]-2^thyl-lfr^ 




Part A 
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Using Uie general method of Example 1 Part B , 1 -[2-(benzyloxy)ethyl]-2-methyl- 
lif-i2nidazo[4^^]quinoliae (6 g, 18.9 mmol) was oxidized to provide 63 g of l-[2- 
(benzyloxy)ethyl]-2-mefhyl-lJr-^ as a brown solid. 

Part B 

5 Using the general method of example 1 Part C, l-[2-(benzyloxy)ethyI]-2-methyl- 

lif-imidazo[4 l 5^]qumolme-5N<odde (6.3 g, 18.9 mmol) was reacted with trichloroacetyl 
isocyanate (4.95 g, 2627 mmol) to provide 10.4 g ofiV'-{l-[2-<ben2yloxy)ethyI]-2-methyl- 
lJf-imida2»[4^<]quiiiolin^yl}- as a brown solid. 

Parte 

10 Using the general method of example 1 Part D, N-{1 -[2-{benzyloxy)etiiyi]-2- 

mefl^-li?-iinida2o[4,5^^^ (10.46 g, 21.89 mmol) 

was hydrolyzed with sodium methoxide (20 mL of 25% in methanol) . The resulting brown 
solid was purified by chromatography over silica gel (98/2 dichloromethane/methanol) 
and dried under vacuum at 60 °C for 18 hours to provide 1.036 g of l-[2- 

15 (ben^laxy)cthylj-2-metbyl- as a white solid, m.p. 

159-160°C 

Analysis. Calculated for C^H^O: %C, 7227; %H, 6.06; %N, 16.85. Found: %Q 
72.17; %H, 5.96; %N, 16.81 

l H NMR (300 MHz, DMSO-d^) S 8.04 (d, J - 7 3 Hz, 1 H), 7.59 (d, J - 8 3 Hz, 1 H), 7.39 
20 ft J - S3 Hz, 1 H) f 7.15-727 (m, 4 H), 7.08-7.13 (m, 2 H), 6.49 (s, 2 H), 4.75 ft J - 5.4, 2 
H), 4.43 (s, 2 H), 350 ft J - 5.4, 2 H), 2.61 (s, 3 H) 
MS (d) for CzoHsoNiO m/z 333 (MS*), 243, 199 
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Example 128 
l-[2<Benzyloxy)ethyl]-2^ctyM 
NHj 




Part A 

5 Using me general memod of Example 1 Fart B, l-[2-(benzyloxy)etfayI]-2-octyl- 

lff-iraidazo[4^-c]quinolme (2.4 g, 5.8 mmol) was oxidized to provide 2.5 g of l-[2» 
(>enzylaxy)ethyl]-2KWtyl-li?-hm^ as a brown oil. 

PartB 

Using me general method of example 115 Part C, l-[2-{ben2yloxy)ethyI]-2-octyl- 
10 Lff-imidazo[4^^]quinolme-5N-<Jxide (2.50 g, 5.80 mmol) was aminated. The resulting 
oil was purified by chromatography over silica gel (98/2 dichloromethanc/methanol) and 
reciystallized ftotn acetonitrile to provide 0.75 g l-p^enzyloxy)ethyl]-2-octyl-LH r - 
imidazo[4,5^]quinoIin-4-amine as a white powder, m.p. 1 10-1 11 °C. 
Analysis. Calculated for CzjHmN^O: %C, 7531; %H, 7.96; %N, 13.01. Found: %C, 
15 75.20; %H, 7.88; %N, 13.00 

'HNMR (300 MHz, DMSO-dj) 5 8.03 (d, J- 7.8 Hz, 1 H), 7.60 (d, J- 83 Hz, 1 H), 7.40 
(t, J - 73 Hz, 1 H), 7.17-756 (m, 4 H), 7.10-7.13 (m, 2 H), 6.45 (s, 2 H), 4.76 (t; J=» 45, 2 
H), 4.41 (a, 2 H), 3.88 (t, J-4.9, 2 H% 253 (t; J- 7.8 Hz, 2 Bfc 1.79 <p, J - 73, 73 Hz, 2 
H), 130-138 (m, 10 H), 0.85 (t; J - 63 Hz, 3 H) 
20 MS (GC) for C27H34N4O m/z 43 1 (MH*), 291, 214 
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Example 129 

2-(2-Me&oxyethyl>H2-^^ 




Part A 

Under a nitrogen atmosphere, 2i?henaxyetfaylamine (17.6 ml, 0.13 mol) was added 
dropwise to a drilled (ice bath) solution of 4-chloro-3^ritroqainoline (21*5 g, 0.1 mol), 
triethylamine (21.5 ml, 0.16 mol) in dichloromethane (500 ml). The reaction waa 
10 maintained at ambient temperature overnight Water waa Added and the phages were ■ 
separated The o rgani c phase was dried (MgSCU), filtered, and the bulk of the solvent waa 
removed under vacuum. Hexane was added and the solution was chilled in a rcfiigerator. 
The resulting precipitate was recovered by vacuum filtration to provide 19,1 gof3-nitro- 
NH7-phenoxye%I)quinolin-4-amine as a yellow solid. 

15 Part B 

3-Nitro-N^-phenoxyethyl)quinolin^an^ (6.0 g, 19 mmol), 5% platinum on 
carbon (1 .5 g) and ethyl acetate (300 ml) were placed in a hydrogenation flask. The 
mixture was shaken overnight under a hydrogen pressure of 40 psi (2.8 Kg/cm 2 ). The 
reaction mixture was filtered and the catalyst was washed wife ethyl acetate. The filtrate 
20 waa dried (MgSO*), filtered, and concentrated under vacuum to near dryness. Hexane was 
added and the resulting precipitate was collected by vacuum filtration to provide 4.9 g of 
N 4 ^^henoxyeflxyl)qumoline-3,4-diamine as a pale yellow solid. 

PattC 

3-methoxypropanoyl chloride (0.86 ml, 7.9 mmol) was added dropwise over a 30 
25 minute period to a chilled (ice bath) solution of N^-phenoxyethylJqpmoh 
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(2,0 g, 72 mmol) in dichloromethane (100 ml). After a few hours, a precipitate formed 
Hie solvent volume was reduced under vacuum to near dryness and hexane (1 00 ml) was 
added. Vacuum filtration provided 2.9 g of 3-me&oxy-N-{4-[(2- 
phenoxyeAyl)amino]quinolk-3-yl}propanamide as a hydrochloride salt 

5 PaitD 

The product from Part C (2.9 g) and a 7.5% solution of ammonia in methanol (200 
ml) were placed in a pressure vessel The vessel was sealed and then heated at 160 °C for 
6 hours. After the mixture was cooled to ambient temperature, it was concentrated under 
vacuum. The residue was partitioned between dichloromethane (ISO ml) and water (ISO 
10 ml). The fractions were separated and the aqueous fraction was extracted with 

dichloromethane (100 ml). The organic fractions were combined, dried (MgSO*), and 
filtered. The hulk of the solvent was removed under vacuum and hexane was added to 
yield a white precipitate. Vacuum fetation provided 1.8 g of 2^ 
phcnoxygthyl)*1 ff^iritt^[A,^]< pifan1iii« *n a white solid. 

15 PartE 

3-Chloroperaxybenzoic add (1.S g, 8.7 mmol, 60% by weight) was added in three 
portions over a period of 20 minutes to 2-{2-methoxyeftyI>l-{2-phenoxyctliyI)-liJ- 
imidazo[4,5-c]quinoline (1.8 & 52 mmol) in chloroform (100 ml). The reaction mixture 
was maintained at ambient temperature overnight and then washed with saturated sodium 
20 bicarbonate followed by water. The organic fraction was dried (MgSOn) and concentrated 
under vacuum to near dryness. Hexane was added and die resulting precipitate was 
recovered by vacuum filtration to yield 1.6 g of 2-(2-methoxyethyl)-l-(2-phenoxyethyI)- 
lH-imidazo[4,5^]quinoline-5N-oxide as a light yellow powder. 

PartF 

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmol) was 

added dropwise to a solution of 2^-metho^tfyl)-l^^henoxyetbyl)- 
c]quinoline-5N-oxide (1 .6 g, 4.4 mmol) in dichloromethane (100 ml) and the reaction was 
maintained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by 
weight in methanol) was adde d and the reaction was maintained at ambient temperature 

138 



WO 02/46189 



PCT/US01/46581 



for an additional 2.5 days. Sodium hydroxide (10%) was added and the two phases were 
separated. The organic phase was concentrated and purified by flash column 
chromatography (silica gel, 9: 1 dichlorometbane/methanol). Fractions containing product 
were combined, concentrated in vacuo, dissolved in boiling toluene! and treated with 
S activated charcoal. The mixture was filtered to remove the charcoal and the filtrate was 
cooled The resulting precipitate was recovered by filtration and dried in a vacuum oven 
(80 °Q to provide 0.68 g of 2K2nnriioxYe%l)-l^-phenox^ 
c]quinolmr4-amine as a tan powder, rap. 171.0-174.0°C. 

l H NMR. (300 MHz, DMSO-d«) S 8.19 (d, J - ft 1 Hz, 1H), 7.64 (d, J - 8 3 Hz, IH), 7.44 
10 (t, J-7.5HZ, 1H), 7.29-7.20 (rn,3H), 6.90 (W- 7.4 Hz, lH),6.82(d, J=8.2Hz,2H), 

6.58 (a, 2H), 5.01 (t, 1= 5.0 Hz, 2H), 4.43 (t, J - 5.0 Hz, 2H); 3.87 (t, T= 6.9 Hz, 2H), 334 
(a, 3H), 3 30 (t, J- 69 Hz, 2H); 

MS (0)m/e 363 JK0 (363.1821 c^ . 

Anal cakd for CaiH^Oi: C, 69 .59; H, 6.12; N, 15.46. Found: C, 69 32; H, 6.17; N, 
15" 15.48. 

Example 130 
2-Isobutyl-l^-phenoxye%l)-L^^ 



20 




N i ^-Phenoxyethyl)quinoline-3 l 4Hiiamm (1.5 g, 5.4 mmol) and isovaleryl 
chloride (0.8 ml, 6.4 mmol) were combined and treated according to the general 
procedures of Farts C-E of Example 129. The resulting product, 2-isobutyl-l-{2- 
25 phenoxye%l)-l/r-imidazo[^ (1.6 g, 4.5 mmol) was dissolved in 
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dichloromethane (200 ml) and anuuonram hydroxide (50 ml) was added. The reaction 
was chffled (ice bath) andp-toluenesulfonyl chloride (0.85 g, 4.5 mmol) was slowly added 
over a period of 20 minutes. The cooling bath was removed and the reaction was 
maintained at ambient temperature overnight The phases were separated and the organic 
5 phase was sequentially washed wim 1% aqueous sodium carbonate (3X), water, brine; 
dried (NaiSCk); and concentrated to near dryness in vacuo. Hexane was added to provide 
a precipitate. The solid was collected and purified by recrystallization from acetonitrilo to 
yield 036 g of 2-isobutyl-l-(2i>henoxye%^ as a tan 

powder, m.p. 176.6-177.8 "C. 
10 'HNMR (300 MHz, DMSCkfc) 8 8.16 (d, J- 8.2 Hz, 1H), 7.63 (d, J- 8.3 Hz, 1H), 7.43 
(t, J-7.6 Hz, 1H), 7^8-7.20 (m,3H), 6.89(1; J-7J Hz, 1H), 6.81 (d, J-8.6Hz,2H), 
6.49 (s, 2H), 4.98 (t, J - 4.8 Hz, 2H), 4.42 (t, J - 4.8 Hz. 2H), 2.89 (d, J = 73 Hz, 2H), ' 
2.40-232 (m, 1H), 1.02 (d, J» 6.6 Hz, 6H); 

"CNMRC75MHz,DMSO^ 158.6, 153 3, 152.4, 145.5, 1319, 130.1, 127.1, 126.9, 
15 121.5,120.8,1153,114.7,66.6,44.4,353,27.1,22.4; 

MS (O) m/e 3613017 (3613028 calcd for CaHajIV), M+H); 

Anal calcd for C22H24N4O: C, 733 1; H, 6.71; N, 1534. Found: C, 7333; H, 636; N, 

15.79. 



N*-(2-Phen<>xyethyl)qum^ (2.0 g, 73 mmol) and isobutyryl 

chloride (03 ml, 8.6 mmol) were combined and treated according to the general procedure 
described in Example 130. Recrystallization from acetomtrile provided 0.82 g of 2- 
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Example 131 
2-&opropyl-l-<2-phenoxyethyI)-^ 
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isopropyl-1 -(2-phenoxyethyI)-lif-iiiiidazo [44-c]quinolin-4-amme aa a tan solid, m.p. 
229-231°C. 

, HNMR(300 MHz, DMSO-d«) 8 8.17 (d, J= 7.5 Hz, 1H), 7.65-7.62 (dd, J- 8.3, 1.1 Hz, 
1H), 7.464.40 (dt, J - 8.2, 1.1 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t, J - 7.3 Hz, 1H), 6.8 1 
5 (d, J - 7.8 Hz, 2H), 6.46 (a, 2H), 5.01 (t, J - 45 Hz, 2H), 4.42 (t; J - AS Hz, 2H), 3.54 
(septet, J - 6.8 Hz, 1H), 1.41 (d, J =» 6.8 Hz, 6H); 

,J CNMR(75 MHz,DMSO-dj) 159 J, 158 J, 1523, 145.4, 132.6, 130.1, 126.84, 126.78, 
121 S, 120.7, 115 J, 114.6, 66.5, 44.1, 252, 21.8; 
MS (d) ns/e 347.1872 (347.1872 calcd for C21H23N4O, M+H); 
10 Anal calcd for C21H22N4O: C, 72.81; H, 6.40; N, 16.17. Found: C, 72.48; H, 6 .59; N, 
16.50. 

Example 132 

- * 

2-Biityl-l^-plieii0xyri^^ 

15 




N^-aenaxyethyflq^ (2.0 g, 7.2 mmol), xylenes (150 ml), 

and trimethylortho valerate (2.5 ml, 143 xmnol) were combined under an atmosphere of 

20 nitrogen and heated at refhateiiiperatarefijr4days. The external heat was increased and 
approximately 35 ml of xylenes was removed by distillation. The reaction was slowly 
cooled to room temperature and a precipitate formed. The soEd was recovered by vacuum 
filtration to yield 2,4 g of2-butyl-l^)henaxyeth^^ as a 

Kght tan crystalline solid 

25 2-Birtyl-l^-phenaxyefayl)-^^ was treated according to 

flie general procedures described in PaitsE and F of Example 129. A jHnalrecrystallization 
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from acetonitrile provided 0.93 g of 2-buryl- 1 -(2-pbenoxyethyI)-lff-imidazo[4,5- 
c]quinolin-4-amine as white needles, m.p. 168.3-1 69 J °C. 

! H NMR (300 MHz, DMSO-ds) 6 8.16 (d, J = 8.1 Hz, 1H), 7.63 (d, J » 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 728-7.20 (m, 3H), 6.90 (t, J - 7.4 Hz, 1H), 6.82 (d, I - 8.5 Hz, 2H), 
5 6.47(s,2H),4.97(U-4.8Hz,2H),4.43^ 
(m, 2H), 1.47 (m, 2H), 0.96 (t, J- 73 Hz, 3H); 

"C NMR (75 MHz, DMSOds) 158.5, 154.6, 152 J, 145.6, 132J, 130.1, 126.8, 121 J, 
120.7, 115.2, 114.6, 66.7, 44.4, 293, 26.2, 213, 13.6; 
MS (CI) m/e 3612032 (361.2028 calcd for C21H25N4O, M+H); 
10 Anal calcd for ChHmN*0: C, 73.31; H, 6.71; N, 15.541 Found: C, 73.15; H, 6.69; N, 



According to die general procedure described in Part C of Example 129, 
phenoxyacetyl chloride (12 ml, 8.6 mmol) was reacted wimN 4 -^- 
20 phenoxycAyI)quinoline-3 ,4-diamino (2.0 g, 72 mmol). The product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
RecTystaHization from acetonitrile provided 0.65 g of the final product, l-(2- 
phenoxyemyl)-2^henoxymethyI)- l^-irnidam[4^s;]quimlm-4^unhie, as a tan powder, 
m.p. 168.5-170.0°C. 



25 l H NMR (300 MHz, DMSOd«) 8 8.25 (d, J - 7.9 Hz, 1H), 7.64 (dd, J - 8.3, 1.0 Hz, 1H), 
7.47 (m, 1H), 7.38-7.14 (m, 7H), 7.01 (t, J = 7.3 Hz, 1H), 6.89 (t, J - 73 Hz, IB), 6.81 (d, 



15.57. 



Example 133 
l-(2-FhenoxycthyP-2^hcnoxymBl 



15 
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J - 7.8 Hz, 2H), 6.69 (s, 2H), 5.53 (3, 23), 529 (t, J - 5.0 Hz, 2H), 4.48 (t, J - 5.0 Hz, 

2H); 

,3 C NMR (75 MHz, DMSO-d^ 158.5, 152.7, 1492, 146.1, 134.1, 1302, 130.1, 127.6, 
127.0, 126.9, 122.0, 121.6, 121.5, 121.4, 1153, 115.1, 114.7, 66.6, 62.7, 45.0; 
MS (0) m/e 411.1813 (411.1821calcdfor CisHoNjCh, M+H); 
Anal calcd for CjjHbN+Qi: C, 73.15; H, 5.40; N, 13.65. Found: C, 73 .36; H, 530; N, 
13.66. 

Example 134 
2^4-Methcaybeiizy]>l^-pheno^ 




According to the general procedure described in Part C of Examplo 129, 4- 
15 methoxyphenylacetyl chloride (12 ml 7.9 mmol) was reacted with N*-<2- 

phenoxyethyl)qumoline-3 1 4wiiamhie (2.0 g, 72 mmol). The product of mis reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
Recryatallization from acetonitrile provided 1.1 g of the final product, 2-(4- 
methoxybenzyl)-l'<2-i>henoxye%I>L& as a tan solid, 

20 m.p.201.0-203.6°C. 

'H NMR (300 MHz, DMSO-d*) 5 8.15 (d, J - 8.1 Hz, 1H), 7.63 (d, J - 83 Hz, 1H), 7.43 
(t, J- 7.6 Hz, 1H), 726-7.18 (m,5H), 6.93-6.87 (m, 3H), 6.74 (d, J =82 Hz, 2H), 6.58 
(s, 2H), 4.89 (t,J ea 5.1 Hz, 2H), 4.40 (s, 2H), 424 (t, J - 5.1 Hz, 2H), 3.70 (s, 3H); 
MS (d) m/e 425.1948 (425.1978 calcd for CmHjs^Oi, M4H); 
25 Anal calcd for CmE^NA: C, 73.57; H, 5.70; N, 1320. Found: C, 7325; H, 5.93; N, 
13.06. 
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Example 135 

2<^clopentyl-H2-phmoJiyetl)yI^ 




5 

N*^i>lieiio^%l)qmnolme-3,4-dianiiM (2.0 g, 72 mmol) and 
cydopentanecarbonyl chloride (1.1 ml, 8.6 mmol) were combined and treated according to 
the general procedure described in Examplel30. Recrystallizatioii from acetomtrile 
provided 1.4 g of 2-cyctopentylr^ 
10 as a tan solid, m.p. 216.0-2173°C. 

'HNMR(300 MHz, DMSO-dV) 8 8.17 (d, I- 8.1 Hz, 1H), 7.63 (d, J D 8.2 Hz, IB), 7.43 
(t, J - 7.6 Hz, 1H), 728-720 (m, 3H), 6.90 (t, J - 73 Hz, 1H), 6.81 (d, J - 8.5 Hz, 2H), 
6.46 (s, 2H), 5.02 (t, J - 4.9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 3.60 (pentet, J = 82 Hz, 
1H), 2.18-1.67 (m,8H); 

15 ,3 C NMR (75 MHz, DMSO-dd 158.5, 158 J, 1523, 144.6, 133.0, 130.1, 126.8, 121 J, 
120.8, 1153, 1 14.7, 663, 442, 36.1, 323, 253; 
MS (d) m/e 3732030 (3732028 cakd for QqHmNA M+H); 
Anal calcd for CzaH^O: C, 74.17; E, 6.49; N, 15.04. Found' C 74.18; H, 639; N, 
15.08. 

20 



144 



WO 02/46189 



PCTAJS01/46581 



Example 136 



2-[(2-Methoxyethoxy)mefh^ 



provided 1.6 g of 2^(?-methoxyetliQxy)m^ 
10 c]qumolin-4-amine as white needles, m.p. 1 70.0-171. 5°C. . 

'H NMR (300 MHz, CDClj) 8 8.06 (dd, J - 83, 1.0 Hz, 1H), 7.82 (dd, J - 8.4, 1.0 Hz, 

1H), 7 35-7.50 (m, 1H), 735-729 (m, IS), 726-7.18 (m, 2H), 6.92 (t, J » 7.4 Hz, 1H), 

6.79 (dd, J - 8.7, 03 Hz, 2H), 537 (s, 2H), 5.07 (t, J = 5.9Hz,2H), 5.00 (a, 2H), 4.47 (t, J 

= 5.9 Hz, 2H), 3.71 (tn, 2H), 335 (m, 2H), 331 (s, 3H); 
15 13 C NMR (75 MHz, CDC13) 158.9, 1523, 1503, 1462, 1352, 1303, 1283, 1282, 127.6, 

123.1, 1222, 120.6, 116.1, 115.1, 72.1, 702, 66.6, 663, 593, 45.6; 

MS (CI) m/e 393.1912 (393.1927 calcd for CaHasN^, M+H); 

Anal calcd fox CnHwNiGa: C, 6733; H, 6.16; N, 1427. Found: C, 67.62; H, 624; N, 

1437. 





20 
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Example 137 
2<Ctyclopiopylmethyl>H2-phra 




5 

N*^i)henoxyeflty^qumoline-3,4Kliainine (1.7 g, 6.1 mmol) and 
cyclopropylacetyl chloride (0.86 ml, 73 mmol) were combined and treated according to 
the general procedure described in Example 130. Recrystallization from methanol 
provided 0.86 g of 2^cyclcpropylmethyI)-l ^-ph^ 
10 . 4-amme as a white solid, m.p. 191.7-192.6°C. . • 

! H NMR (300 MHz, DMSCWj) 6 8.17 (d, J - 7.5 Hz, 1H), 7.63 (dd, J - 8.3, 1.1 Hz, 1HJ. 
7.46-7.41 (m, 1H), 728-7.19 (m, 3H), 6.89 (t; J - 7.3 Hz, 1H), 6.79 (d, J - 7.8 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J - 5.0 Hz, 2H), 4.42 (t, J - 5.0 Hz, 2H), 199 (d, J = 6.7 Hz, 2H), 
1.40-156 (m, 1H), 0 J55 (m, 2H), 0J2 (m, 2H); 

15 

"C NMR (75 MHz, DMSO-d«) 158.6, 154.1, 152,4, 145.5, 133.1, 130.1, 127.0, 126.9, 
121.5, 120.8, 1155, 114.7, 72.1, 66.6, 44.5, 31.1, 9.0, 4.6; 
Anal calcd for CbHjjN«O*0.1 HaO: C, 73.35; H, 651; N, 15.55. Found: C, 7353; H, 
6.31; N, 15.57. 

20 
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Example 138 
2^-CyclopenfylethylH-(2-phmoxyeth^ 




5 

According to the general procedure described in Part C of Example 129, 3- 
cyclopentylpropionyl chloride (13 ml, 8.6-mmoI) was reacted wimN*-(2- 
phenoxyedryl)qumolme-3,4-dianmie (2.0 g, 72 mmol). The product of mis reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
10 • RccrystaHization from acetonitrile provided 0.44 g of die final product, 2-(2- - 
cyclc>pentYlethyl)-l-(2-phenoxye%l> as a white 

powder, m.p. 165 .0°C. 

l H NMR (300 MHz, DMSO-d«) 5 8.17 (d, J- 8.0 Hz, 1H), 7.64 (dd, J - 8 J, 0.80 Hz, 1H), 

7.44 (t, J - 73 Hz, 1H), 729-120 (m, 3H), 650 (t, J - 7 3 Hz, 1H), 6.81 (d, J - IS Hz, 
15 2H),6.60(s,2H),4^(t,J=4.6Hz,2H),4.44(t,J=4.6Hz l 2H),3.00(t,J=7.6Hz, 

2H), 151-1.77 (m, 5H), 1.64-1.48 (m, 4H), 120-1.14 (m, 2H); 

l3 CNMR (75 MHz, CDCh) 1582, 155.0, 1513, 144.7, 133.6, 1295, 1273, 127.4, 127.0, 

122.6, 1215, 1193, 115.5, 1143, 66.0, 45.7, 39.8, 33.9, 323, 26.4, 245; 

MS (CO m/e 4012336 (4012341 calcd for CjsH^O, M+H); 
20 Anal calcd for CaBoTM): C, 7457; H, 7.05; N, 1359. Found: C, 74.67; H, 7.1 1; N, 

1357. 
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Example 139 
l-(2-Phenoxyemyl)-2-tetrahydrofM^ 




5 

N*^-pheaoxye1hyl)qirino1me-3 t 4-diainmB (1.6 g, 5.7 mmol) and tetrahydrofuran- 
3-caibonyl chloride (0.98 ml, 73 mmol) were combined and treated according to the 
general procedure described in Example 130. Recrystaflization from acetonitrile provided 
03 g of l^^henoxyethyl)-2-tetrahytorttianr3-y as - 

10 atansolid,m.p.2355-2363°C. ' 

l HNMR (300 MHz, DMSOdj) 8 8.18 (d, J - 7.8 Hz, 1H), 7.63 (dd, J « 83, 1.0 Hz, 1H), 
7.44 (dd, J = 7.6, 1.0 Hz, 1H), 739-730 (m, 3H), 6.90 (t, J » 73 Hz, 1H), 6.81 (d, J - 75 
Hz, 2H), 6.49 (s, 2H), 5.05 (t, J - 4-9 Hz, 2H), 4.42 (t, J - 45 Hz, 2H), 434 (m, 1H), 4.04- 
358 (m, 3H), 352-337 (m, lH}330-2.30 (m, 2H); 

15 ,3 C NMR (75 MHz, DMSO-d«) 158.6, 1553, 152.4, 1453, 1333, 130.1, 127.0, 1265, 
121.6, 120.3, 1153, 114.7, 72.1, 68.0, 66.5, 44.4, 36.0, 32.4; 
MS (CI) m/e 375.1808 (375.1821 calcd for CaHatyOj, M+H); 
Anal calcd for CnHiiN4O2*035 HaO: C, 69.73; H, 558; N, 14.78. Found: C, 6950; H, 
551; N, 1450. 
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Example 140 
1 ^-PhenoxyethyI)-2-phenyl-l#-imid^ 




5 

According to the general procedure described in Part C of Example 129, benzoyl 
chloride (1.0 ml, 8.5 mmol) was reacted with N 4 ^-plmoxyemyI)qmnolme-3,4-diamino 
(2.0 g, 7.2 mmol). The product of this reaction was treated according to the general 
procedures described in Parts D-F of Example 129. RecrystaHizationrrom methanol 
10 provided 0.74 g of the final product, l^-phenoxye%I)-2-plien3d-lJy-imidazo[4,5- 
c]qumolm^amine, as a tan solid, mp. 182.5-1 84. 6°C. 

'H NMR (300 MHz, DMSO-dj) S 8.21 (d, J - 73 Hz, 1H), 7.83-7.79 (m, 2H), 7.68-7 .58 
(m, 4H), 7.48 (t; J - 73 Hz, 1H), 729 (t, J - 7 J Hz, 1H), 7.16 (m, 2H), 6.85 (t; J - 73 
Hz, 1H), 6.68 (m, 4H), 5.02 (t, J = 5.1 Hz, 2H), 4.33 (t J = 5.1 Hz, 2H); 
15 U CNMR(75 MHz, DMSO-d«) 1583, 153.6, 1525, 146.0, 133.6, 131.1, 130.8, 1303, 
130.1', 1293, 127.9, 127.5, 127.1, 1215, 121.6, 1212, 115.4, 114.7, 66.1.45.6; 
MS (CI) m/e 381.1703 081.1715 calcd for C24H21N4O, M+H); 
Anal calcd for QkH»N4O*0.25 HrO: C, 74.88; H, 537; N, 14.55. Found: C, 74.42; H, 
5.10; N, 14.48. 

20 



149 



WO 02/46189 



PCT/US01/46581 



Example 141 
4-{[2^4-Amino-lH-unidazo[4,5-c]qum 




5 

Part A 

2^1/f-imida2Xi[4^^]qimoli2i-l -yl)-l -butancl (3.0 g, 12.4 mxnol) was added to a 
stirring mixture of a-bramo-p-tolunitiile (3.0 g, 15.3 mmol), sodium hydroxide (40 ml, 
50%), dichlaromethane (40 ml), and ben^ltrimethylammonium chloride (0.02 g, 0.1 1 

10 mmol). The reaction was mainfafned for 72 hams and tiien diluted With djcMotomethano 
(100 ml) and water (100 ml). The phases were separated and the aqueous phase was 
extracted with additional dichloromethanc (100 ml). The organic fractions wore 
combined, washed with water, dried (MgSO*), filtered, and concentrated in vacuo. The 
residue was purified by flash cohmm chromatography (silica gel, 9/1 

15 dichloroxnethane/methanol, Rf 0.48) to provide 2.66 g of 4-{[2-(LH , -imida2o[4 l 5- 
c]quinolin-l -yI)butoxy]meftyl}benzonitrilc. 

Past B 

3-ChIoioperoxyben2oic acid (2.2 g, 7.5 mmol, 60% by weigit) was slowly added 
20 to a solution of 4- {[2<lif-nnidazo[4,5-c]qmnolin-l -yl)butoxylmethyl}benzonitrile (2.6 g, 
73 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and then 
sequentially washed with saturated sodium bicaibonate (200 ml), water (2 X 100 ml); 
dried (MgS0 4 ); filtered; and concentrated to provide 2.7 g of the 5N-oxide product 



150 



WO 02/46189 PCT/US01/46581 
Part C 

j?-Toluenesulfbriyl chloride (1.43 & 7,5 xmnol) was slowly added over a 20 minute 
period to achffled (0 °Q mixture of the product from Part B (2.7 g, 7.3 mmol). 
concentrated ammonium hydroxide (10 ml) and dichloromethane (20 ml). Monitoring by 
5 thin layer chromatography (9:1 dichloromefeane/methanol) indicated Oat the reaction was 
complete within minutes. He reaction was wanned to ambient te mp e ra t ur e and the 
phases were separated. The organic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (NaaSCty; and concentrated in vacuo. Purification 
of the resulting brown oil by flash, column chromatography (silica gel, 92/8 

10 dichloromcthane/mcthanol) followed by multiple recrystallizan'ons foam ethyl 
acetate/bexane yielded 0.45 g of 4- {[2^4-amino- lJY-iimdazo[4,5^]qumoIin-l - 
yl)butoxy]methyl}benzonitrile as a tan powder, m.p. 160.0-161.0°C 
l HNMR(300 MHz, DMSO-d«) 8 841 (s, 1H), 820 (d, J=-73 Hz, 1H), 7.67 (m, 3H), 
7.44 (t, J = 7.3 Hz, 1H), 731-721 (m, 3H), 6.72 (s, 2H), 526 (broad a, 1H), 4.54 (s, 2H), 

15 4.02-3.91 (m, 2H). 2.07 (m, 2H), 0.87 ft J - 7 3 Hz, 3H); 

I3 C NMR (125 MHz, DMSO-dj) 1522, 1452, 143.8, 140.1. 132.4, 1320, 127 5, 126.6, 

126.4, 121.0, 120.5, 118.7, 115.0, 110.0; 

MS (ET) m/e 371.1754 (371.1746 calcd for CbHmNjO); 

Anal calcd for ChHmNsO: Q 71.14; H, 5.70; N, 18.85. Found: C, 70.78; H, 5.65; N, 
20 18.51. 
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Example 142 

4^{[(2i^2<4-Aii^ 




5 

(^>2^1Jf-iirad^ (U6 g, 53 mmol) was reacted 

accordiiig to the general procedures described in Parts A and B of Example 141 to provide 
1.60 g of the 5N-oxide product 

Trichloroacetyl isocyanate (0.77 ml, 6.5 mmol) was added dropwise to a solution 

10 of the 5N-oxide (1.60 g) and dichloromethane (25 ml). The reaction was maintained 

overnight and then concentrated in vacuo. The resulting red oil was dissolved in methanol 
(25 ml) and sodium methoxide (4.0 ml, 21 % in methanol) was added dropwise. The 
reaction was maintained for 2*5 days. The solvent was removed in vacuo and the crude 
product was purified by flash column chromatography (silica gel, 92/8 

1 5 dicMonmicthanc/methanoI) followed by recrystallization from methyl acetate to yield 4- 
({[(^)-2<4-ami^ as a 

white solid. The enantiomeric excess (ee) of the final product was determined to be 
greater than 99% based on liquid chromatography (column: CHIRALCEL® OD-RH; 
eluent 90/10/02 pentane/mefiianol/triethylamine; flow rate 2 ml/min, R* 7.8 minutes). 

20 *H NMR (500 MHz, DMSO-d^) 5 8 39 (s, 1H), 820 (d, J - 7.8 Hz, 1H), 7.69 (d, J - 8.1 
2H), 7.63 (dd, J - 8 J, 1.1 Hz, 1H), 7.45-7.42 (m, 1H), 7.31 (d, J - 8.1 Hz, 2H), 723 
(m, 1H), 638 (a, 2H), 527 (broad s, 1H), 4.57 (s, 2H), 4.03 (dd, J - 103, 6.8 Hz, 1H), 
353 (dd, J -103, 3.9 Hz, 1H), 209 (m, 2H), 0.89 (W - 73 Hz, 3H); 
Anal calcd for CajBbiNsO: C, 71.14; H, 5.70; N, 18.85. Found: Q 71.00; H, 5.66; N, 

25 18.64. 
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Example 143 

4^{[(2^-2^4-Amino-^ 



5 




(2S)-2<l/Hmidazo[4,5^]aT^ (13 g) was reacted according 

to the general procedure described in Example 142. RocrygtaHization of the final product 
from ethyl acetate/faexanes provided 02 g of 4-{ { [(26>2-(4-ainitio- Lff-imidazo [43- 

10 c]qamoKn-l-yI)butyl]oxy}mc%I)beiizcmrtrile as a white solid. The enantiomeric excess 
(ee) of flie final product was determined to be greater than 99% based cm liquid 
chromatography (column: CHERALCEL® OD-REfc eluent 90/10/02 
pentane/meriianoT/triethylBmnTg; flow Tata 2 Tn1/mrn_ p t g 7 mi'mr^s) 
! HNMR (500 MHz, DMSO-d,) 8 8.40 (s, 1H), 820 (d, J- 8.0 Hz, 1H), 7.70 (d, J- 82 

15 Hz, 2H). 7.63 (dd, J =■ 8.3,1.1 Hz, 1H), 7.46-7.41 (m, 1H), 721 (d, J - 82 Hz. 2H), 723 
(m, 1H), 6.62 (s, 2H), 527 (broad s, IB), 437 (s, 2H), 4.04 (dd, J- 102, 6.7 Hz, 1H), 
323 (dd, J -102, 32 Hz, 1H), 2.10 (m, 2H), 0.88 (t, J - 73 Hz, 3H); 
Anal calcd for CaHwNsO: C, 71.14; H, 5.70; N, 18.85. Fotmd: C, 71.10; H, 528; N, 
1826. 
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Example 144 

2^2-Methoxye%I)-H2-<^ 




yy-° 



5 PartA 

Propargyl bromide (10.0 ml, 89.8 mmol, 80 % in toluene) and 
benzyltriiucflijdammonram chloride (0.60 g, 32 mmol) were dissolved in dichloromethane 
(130 ml). The solution was treated with sodium hydroxide (130 ml, 50 % w/w in water). 
2^^-MethoxyetnyI>Lff-i^^ (20.0 g, 73.7 mmol) was 

10' addedandthemixture was vigorously stirred Thm layer chromatography 

(9/1 chlorofbrro/methanol) i nd i ca te d complete conversion. The mixture was diluted with 
water (200 ml) and the phases were separated. The aqueous fraction was extracted with 
additional dichloromethane (3 X 150 ml). The combined organic fractions were washed 
with brine (100 ml), dried (NaaS0 4 ), filtered and concentrated to yield 22.7 g of 2-<2- 

15 methdxyetnyl>l-[2<pr^ 
solid. 

'HNMRpOOMHz^DMSO-ds) S 9.15 (a, 1H), 8.40 (m, 1H), 8.15 (m, IE), 7.73-7.64 (m, 
2H), 4.89 (t, J « 53 Hz, 2H), 4.10 (d, J - Z4 Hz, 2H), 3.95 (t, J - 5.1 Hz, 2H), 3.89 (t, J - 
6.9 Hz, 2H), 336 (t, J = 2.4 Hz. 1H), 332 (s, 3H). 3.27 (t. J - 63 Hz, 2H). 
20 PartB 

2^MethoxyemyI>l-[2-<pi^ 
(22.7 g, 73.4 mmol) was dissolved in chloroform (300 ml) and chilled in an ice water hath. 
3-Chloroperoxyb<mzoic acid (17.0 g, 127 3 mmol, 77 % max) was added in small portions 
over 30 minutes. Analysis by thin layer chromatography (9/1 cMororbirn/methanoI) at 30 
25 minutes indicated that there was still starting material present Additional 3- 

cHoroperoxybenzoic acid (7.00 g, 52.7 mmol, 77 % max) was added After 2 hours, the 
reaction was warmed to ambient temperature and quenched by the addition of saturated 
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sodium bicarbonate (100 ml). The aqueous and organic fractions were separated and the 
aqueous fraction was extracted with additional chloroform (2 x 50 mi). The combined 
organic fractions were washed with water (100 ml), brine (100 ml); dried (NajSO^; 
filtered; and concentrated in vacuo to provide a dark orange solid. ^ NMR indicated less 
5 than 5 % 3-chlorobenzoic arid in the crude product The material was used without 
ftefaer purification. 

*H NMR (300 MHz, DMSO-dd 5 8.56 (s, 1H), 8.33 (d, J - 7.7 Hz, 1H), 739 (d, J - 7 J 
Hz, IB), 7.3 8-7 JO (m, 2H), 4.40 (t, J - 4.8 Hz, 2H), 3.63 (d, J = Z 1 Hz, 2H), 3.47 (t, J - 
43 Hz, 2H), 3.40 (t, J= 6.9 Hz, 2H), 2.88 (t, J« 2.0 H* 1H), 184 (s, 3H), 2.78 (t, J~ 6.3 
10 Hz,2H). 
PartC 

Under an atmosphere of nitrogen, 2^-methoxyethyl)-l-[2-(prop-2- 
ynyloxy)ethyl]-Uf-imidazo[4^]qiunoliii^ (1.57 g, 4.83 mmol) was dissolved 

in djchloromethane (25 ml). Trichloroacctyl isocyanate (0.80 ml, 6.71 mmol) was added 

15 dropwise via syringe. The reaction was stirred for 1 hour and then the volatfles were 

removed in vacuo. The resulting residue was treated with methanol (15 ml) forming an 
orange suspension. A solution of sodium mcthoxide (25 % in methanol) was added slowly 
via syringe. The reaction became a dark orange solution. After 1.5 hours the reaction 
was quenched by the alow addition of saturated ammonium chloride solution (10 ml). The 

20 methanol was removed in vacuo. The aqueous residue was extracted with 

dichloromethane (3 x 10 ml) and the organic fractions were combined and washed with 
water (10 ml) and brine (1 0 ml). The solution was dried (Na^SO^ filtered and 
concentrated in vacuo to yield the crude product as an orange solid. RecrystaHization 
from propyl acetate provided 0.78 g of2^-methoxyethyl>l-I2-(prop-2-ynyloxy)e%l]- 

25 lif-imidazo[4>c]qumolin-4-amine as off-white crystals. 

! H NMR (300 MHz, DMSO-d«) 5 8.05 (d, J - 7.3 Hz, 1H), 7.61 (d, J - 72 Ez, 1H), 7.42 
(t, J « 7.8 Hz, 1H), 7 23 & J - 73 Hz, 1H), 6.44 (bs, 2H), 4.78 (t, J - 52 Hz; 2H), 4.1 1 (d, 
J - 2J Hz, 2H), 33 1 (t, J - 5.5 Hz, 2H), 3.83 (t, J - 6.7 Hz, 2H), 337 (t, J-2.6Hz,lH)» 
3 30 (a, 3H), 3 20 (t, J - 6.8 Hz, 2H); 

30 MS(CI)m/e325(M+H); 

Anal calcd for QMWe C, 66.65; H, 621; N, 1727. Found: C, 66.34; H, 6.05; N, 
16.96. 



155 



WO 02/46189 PCT/US0i/46581 

Example 145 

2^ethyl-l-(2-{[(2^ 

a m i n o 




PartA 

Using the general method of Example 1 PartB, 2^-me±yl-liT-miidazo[4 > 5- 
c]qumoKn-l-yI)etfayi acetate (12.0 g, 44.56 mmol) was oxidized to provide 8.7 g of 2^ 
me%l-5^do-Lff-inridazo[4,5^]qu^ acetate as a brown solid. Material 

10 was used without farther purification, 
PaxtB 

A dried round bottom flask was charged with a stir bar, 2«<2-methyl-5-oxido-l/f- 
imidazo[4^]qumolin-l-yl)ethyl acetate (8 J g, 30.49 mmol), anhydrous 
dnnethylfonnamide (80 mL), and anhydrous toluene (100 mL) under nitrogen. To this 

15 brown mixture was added phosphorus oxychloride (3.1 mL) by syringe at ambient 

temperature. The reaction solution cleared in a couple of minutes a ?flflfo fxothcrm 
was observed. The reaction was judged to be complete after 30 minutes. The volatilea 
were removed under reduced pressure. The resulting brown solid was partitioned between 
dichloromethane and 4% aqueous sodium bicarbonate to a pH of ~8. The aqueous layer 

20 was extracted with dichloromethane (5x). The organic fractions were combined, dried 
with anhydrous sodium sulfate, concentrated under reduced pressure and dried overnight 
at ambient temperature under reduced pressure to provide 9.2 g of 2-(4-chlon>-2-methyl- 
LFf-hmdazo [4,5-c]qirinoIin- 1 -yl)cthyl acetate as a brown ofl. 
MS (d) for C15H14CIN3O2 m/z 304 (MH*), 262, 218 
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PartC 

A round bottom flask was charge with a stir bar, 2-(4-chloro-2-mefl!yl-l^ 
imidazo[4,5^]quinolin-l-yI)efiiyl acetate (92 g, 30.5 mmol), methanol (200 mL) and 
potassium carbonate (0.4 g, 3.0 mmol). Hie reaction was judged complete after stirring 

5 for 5 hours at 26 °C. The solution was partitioned between chlor of orm and brine. The 
organic layer was removed and the aqueous fraction extracted with chloroform (6x) . The 
organic fractions were combined, dried with, anhydrous sodium sulfate and concentrated 
under reduced pressure to approximately 200 mL when crystallization was observed. The 
solution was s to pper ed and maintained at ambient temperature for 24 hours. The resulting 

10 fine white crystals were collected by filtration to provide 4.49 g of 2-{4-cMaro-2-methyl- 
l#-iniidazofr 

MS (CI) for C13H12CIN3O m/z 262 (MEfy 218 
PartD 

A round bottom flask was charge with a stir bar, 2-(4<;hloro-2-meftyl-Lff- 
15 hnidazo[4,5K:]qumolin-l-yi)edianol (3.9 & 14.9 mmol), dichloromethane (125 mL), 

aqueous sodium hydroxide (50%, 125 mL), benzyltrimethylammonium chloride (0.55 g, 
0.003 mmol) and stirred vigorously at ambient temperature. To fins mixture was added 
cinnamyl bromide (8.8 g, 44.71 mmol) as a solid. After 45 minutes the solution was clear 
and the reaction was judged complete. The solution was poured into ice water (200 mL), 
20 the organic layer separated and was drawn of£ The aqueous solution was extracted with 
dichloromethane (4x). The organic layers were combined, washed with brine, dried with 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
oil was purified by chromatography over silica gel (dichloromethane, followed by 98/2 
dicUoromelhaiie/meflianoI). The resulting oil was triturated with ethyl ether and the 
25 resulting solid was collected by filtration and dried to provide 422 g of 4-chloro-2 - 
metfayl-l^-{[(^3i>henyfpr^ as a 

white solid. 

MS (O) for C22BWCIN3O m/z 378 (MH*), 262, 228 
Part E 

30 4-Chlcm>-2-metiiyM^ 

c]quinoline (2.12 g, 5.61 mmol), was combined with an ammonia/methanol solution (7%, 
70 mL) in a bomb and heated to 15Q °C for 16.5 hours and cooled to ambient temperature. 
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Analysis indicated that the reaction was incomplete. The solution was concentrated mde r 
reduced pressure to ~ 10 ml, diluted with anrmonia/methanol (7%, SO mL) and reacted in 
a bomb at ISO °C tor 8.S hours to complete the reaction. The solution was partitioned 
between dichloromethane and saturated aqueous sodium bicarbonate and the organic layer 

5 removed. The aqueous layer was saturated with sodium chloride and extracted with 
dichloromethane (3x). The organic fractions were combined, dried with anhydrous 
sodium sulfate and concentrated under reduced pressure. The resulting brown solid was 
recrystalized from methanol to provide 0.963 g of 2-methyl-l -<2- { [(2E>3-phenylprop-2- 
enyl]oxy}ca^"l#°im^ as a white solid, m.p. 11 1.8-1 12.5 

10 «G 

Analysis. Calculated for CaHaN-jO: %C, 73.72; %H, 6.19; %N, 15.63. Found: %C, 
73.48; %H, 625; %N, 15 SI 

*HNMR(300 MHz, DMSO-ds) 8 8.08 (d, J-7.5 Hz, 1 H), 7.61 (d, J- 8.i Hz, 1 H), 7.40 

(t, J= 5.6 Hz, 1 H), 7.18-7 JO (m, 6 H), 6.51 (s,2H), 6.31 (d, J - 162 Hz, 1 H), 6.17 (dt, 

15 M5.6,5JHz,lH),4.76(t,J-5.0Hz,2H),4.05(d,J-3.9Hz,2H),3^1(t,J-5.6,2 
H), 2.64(s, 3 H) 

MS (CI) for C22H22N4O m/z 259 (MH*), 243, 199 

• 

Example 146 

20 2-metkyi-l-{2^(3-pl^^ 

c]quznoHn-4-axnino 




158 



WO 02/46189 



PCT/US01/46581 



Part A 

Using the general method of Example 115 Part C, the 4-axmno group was 
introduced to 2^-methyl-5-oxido-li^^ acetate (8.47 & 

29.71 nrmol). The resulting brown oil was purified by trituration with acetomtrile and 
5 dried to yield 3.583 g of 2^4-anrino-2-methy^ 
acetate as a tan solid 

MS (CD for CisHifiONtCb m/z 285 (MH*), 270, 199 
PartB 

A Pan flask was charged with 2^4-axnino-2^ed^-Lff-imidaro^ 
10 yl)eftyl acetate (3.61 g, 12.64 mmol), trifluoroacetic acid (50 mL) and purged with 

nitrogen. To fins solution was added platinum(IV) oxide (0.5 g). The reaction was judged 
to be complete after 13 days of hydrogenation at ambient temperature. The solution was 
filtered and the volatOes removed under reduced pressure. The resulting brown oil was 
partitioned between dichlorometbane and saturated aqueous sodium bicarbonate to a pH of 
15 ~8. The layers were separated The aqueous layer was extracted with dichlofametbane 
(4x). The organic fiactioos were combined, dried with anhydrous sodium sulfite 
concentrated under reduced pressure. The resulting white solid was purified by 
recrystallization from ethyl acetate/methanol (9/1) and dried to provide 0.98 g of l^A- 
ammo-2-methyW,7,8,9-*tetral^ as a white 

20 solid 

MS (d) for C u Hi»NiO m/z 247 (MH*), 203 
PartC 

Using the general method of Example 1 Part A, 2-(4-anrino-2-me%l-6 > 7,8 > 9- 
tetahydz^liT-imi^^ (0.763 g, 3.098 mmol) was reacted 

25 with propargyl bromide (80% in toluene, 1.1 mL, 9.29 mmol) to provide 0.42 g of 2^ 
metfay!-l^<prop-2-ynylox^ 
amine as a brown oiL 

MS (Q) for Ci6HaoN40 m/z 285 (MH*) f 247, 183 
PartD 

30 Using the general method of Example 12 Part A, 2-meftyl-l-[2-(prop-2- 

ynyloxy)ethyl]^ > 7,8^tetrahydKH (0.396 g, 1 392 

mmol) was reacted with iodobenzene (0.17 mL, 1 .532 mmol) at ambient temperature. 
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After 18 hours the reaction was incomplete. The solution was heated to SO °C for 3 hours 
to complete the reaction. The volatiles were removed under reduced pressure. The 
resulting oil was partitioned between dichloromethane and 4% aqueous sodium carbonate 
and the organic layer removed. The aqueous layer was extracted with dichloromethane 

5 (3x). The organic fractions were combined, dried with anhydrous sodium sulfate and the 
volatiles were removed under reduced pressure. The resulting oil was purified by 
chromatography over silica gel (95/5 dichloromefliane/metfaanol). The resulting white 
solid was dissolved in dichloromethane (2 mL) and reacted with 1M HQ in ether (2 mL). 
The volatiles were removed under reduc ed pressure and the resulting solids reczystallized 

10 from methanol to provide 0.1089 g of 2-methyl-l-{2-[(3-phenylpr^ 

6 l 7,8,lMetrahydio-liHimda^ (hydrochloride)^ as a tan solid. 

Analysis. Calculated for CaftMO (HC1) u (HaO>u : %C, 59.74; %H, 6.22; %N, 12.67; 
HO. 1523. Found: %C, 59.72; %H, 6.04; %N, 12.65; %CU 1459 
! HNMR (300 MHz, DMSOd<) 8 753 (s, 2 H) t 736-7.40 (m, 3 H), 7 .28-7.30 (m, 2 H), 

15 4.56 (t, J - 5.0 Hz, 2 H), 435 (s, 2 H), 3.88 (t, J - 5.3 JIz, 2 H), 2^2 (s, 2 H), 2.69 (s, 2 H), 
2.60(s,3H), 1.73 (s,4H) 
MS (CI) for C22H24N4O m/z 361 (MH*), 247, 199 



20 CYTOKINE INDUCTION IN HUMAN CELLS 

An in vitro human blood cell system is used to assess cytokine induction. Activity 
is based on the measurement of interferon and tumor necrosis &ctor (a) (IFNandTNF, 
respectively) secreted into culture media as described by Tester-man et.al.Ih "Cytokine 
Induction by the Immunomodulatas hmqpaaod and S-27609", Journal of Leukocyte 

25 Biology, 58, 365-372 (September, 1995). 

Whole blood from healthy human donors is collected by venipuncture into EDTA 
vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) aie separated from whole 
blood by density gradient centriftgation using Histopaque®-1077. The PBMCs are 
30 washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10* 

cells/mL in RPMI complete. The PBMC suspension is added to 48 well flat bottom sterile 
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tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labware, Lincoln Park, 
NJ) containing an equal volume ofRPMI complete media containing test compound. 
Compound Preparation 

The compounds are sohibQized in dimethyl sulfoxide (DMSO). The DMSO 
5 concentration should not exceed a final concentration of 1% for addition to the culture 
wells. 
Incubatioq 

The solution of test compound is added at 60 jiM to the first well containing RPMI 
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then 
10 added to the wells in an equal volume} bringing the test compound concentrations to the 
desiredrango(0.12to30 |iM). The final concentration of PBMC suspension is 1 .5-2 X 
10'ceIIsfaL. The plates are covered with sterile plastic lids, mixed gently and then 
incubated for 1 8 to 24 hours at 3 7°C in a 5% carbon dioxide atmosphere. 

15 Foflowmg incubation the plates are centrifoged for 5-10 minutes at 1000 ipm 

(-200 x g) at 4°C. The cell-free culture supernatant is removed wife a sterile 
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 
maintained at -30 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor .necrosis factor (a) by ELISA 

20 Interferon fort and Tumor Necrosis Factor fa) Analysis bv BUS A 

Interferon (a) concentration is determined by ELISA using a Human Multi-Species 
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 
pgAnL* 

Tumor necrosis factor (a) concentration is determined using ELISA kits available 
25 from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Pltw n^ ^ ^g ^^, San 
Diego, CA. Results axe expressed in pg/mL 

The table below lists the lowest concentration found to induce in t erferon and fee 
lowest concentration found to induce tumor necrosis factor for each compound A"*" 
30 indicates that no induction was seen at any of the tested concentrations; generally the 
highest concentration tested was 10 or 30 ^M^ 
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Cytokine Induction in Human Cells 


Example 


Lowest Effective Concentration (fiM) 


Number 


Iiht 1 tCIuP 


Tumor Necrosis Factor 


1 


0.12 


1.11 


2 


1.11 


* 


3 


0.12 


3.33 


4 


0.12 


■ * 


5 


0.12 


1.11 


6 


0.12 


* 


7 


1.11 


0.37 


8 


1.11 


10 


• 9 


* 


* 


10^ 


1.11 


10 


11 


1.11 


* 


12 


10 


* 


13 


10 


10 


14 


10 


10 


15 


0.12 


* 


16 


0.01 


0.37 


17 


0.12 


0.37 


18 


0.12 


1.11 


19 


037 




20 


* 


* 


21 


0.12 


* 


22 


0.12 


037 


23 


1.11 


♦ 


24 


0.12 


* 


25 


0.12 


• 



162 



WO 02/46189 



PCT/US01/46581 



Cytokine Induction in F"™*™ Cells 


Example 
Number 


Lowest Effective Concentration (uM) 


Interfftton 


Tumor Necrosis Factor 


26 


0.12 


* 


27 


0.12 


*. 


28 


10 


* 


29 




* 


30 


333 


* 


31 


* 


* 


32 


10 


* 


33 


* 


* 


34 


* 


* 


35 


* 


* 


36 


* 


. * ■ 


37 


* 


* 


38 


10 


* 


39 


1.11 


* 


40 


0.12 


* 


41 


1.11 


333 


42 


037 


* 


43 


037 


* 


45 


037 




46 


0.01 


333 


47 


0.12 




48 


0.12 






0.04 




50 


333 




51 


037 




52 


1.11 




53 


1.11 




54 


0.12 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (pM) 




Tumor Necrosis Factor 


55 


• 


* 


56 


1.11 


10 


57 


* 


30 


58 


233 


* 


59 


1.11 


* 


60 


1.11 


* 


61 


3.33 


* 


62 


* 


333 


63 


* 


* 


64 


3.33 


* 


65 


1.11 


* 


66 


* 


* • 


67 


• 


30 


68 


3.33 


* 


69 


Ul 


* 


70 


037 


* 


71 


3J33 


* 


72 


1.11 


* 


73 


Ul 


* 


74 


037 


* 


75 


*• 


* | 


76 


Ul 




77 


0.12 




78 


* 




79 


* 




80 


* 




81 


1.11 




82 


• 
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Cytokine Induction in F"Tr?*m Cells 


Example 

Vf f . 

Number 


Lowest Efisctive Concentration (uM) 


uneneroa 


Tumor Necrosis Factor 


83 


037 


* 


84 


037 


* 


85 


037 


* 


86 


037 


* 


87 


1.11 


• 


88 


037 


30 


89 


037 


10 


90 


0.12 


10 


91 


037 


10 


92 


333 


333 




0.12. 


10 


94 


0.01 


333 


95 


1.11 


* 


96 


0.12 


10 


97 


1.11 


* 


98 


037 


* 


99 


037 


• 


100 




* 


101 


0.04 


10 


102 


037 


* 


103 


* 


10 


104 


0.12 


10 


11)5 


037 


1.11 


106 


037 


* 


108 


0.00017 


0.04 


109 


0.01 


0J7 


110 


333 




111 


333 


* 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration QiM) 


TUxfil! f BTfim 

UUM*4wt "rift 


i umor iNccrosis rsctor 


112 


* 


4 


113 


1 11 
1*1 1 


41 


114 


0 11 


; ft 1*7 

U.37 


115 


A 19 
v. IX 


1.11 


116 


* 




117 


* 




\ 118 

1 AO 


ft ftl 
U.Ul 


0.04 


1 10 


ft ft1 
U.Ul 


0.12 


ton 


ft ftl 
U.Ul 


. 0.01 


191 
1x1 


ft ftl 
U.Ul 


0.04 . 


1XX 


ft fti 

U.Ul 


• 0.12 


101 


ft 19 

U.lx 


10 


19A ' 


1.11 


10 


19^ 
1X3 


ft ftl 
U.Ul 


0.37 


191? 

1x0 


ft f\A 

U.U4 


0.04 


IX/ 


ft ftl 
U.Ul 


0.12 


19ft 
1x5 




• 


lxy 


A A1 

U.Ul 


0.04 


lift 

UU 


i n 
3.33 


3.33 


111 
131 




1 A 

10 


119 
IwX 


ft fti 


333 




3.33 


* 


134 


• 


* 


135 




* 


138 


1.11 


* 


139 


* 


* 


140 


* 




141 


0.12 


0.12 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (jiM) . 


Interferon 


Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


1.11 




144 


0.01 


0.04 
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WHAT IS CLAIMED IS: 

1. A compound of the formula (Q: 



10 




(0 

wherein: ' X18-GHR37, -CHRa-alkyl-, or-CHRa-elksnyl-; ■ 
•Ri is selected from the gcoup consisting ofi ■: :•' 

-alkeayl; 
-aiyl; and 

15 -Rr-aryU 

Ra ia selected from the group consisting of: 
-bydxogen; 
-attyl; 
-aBcenyi; 

20 -aryl; 

-heteroaryl; 
-heterocyclyl; 
-alkyi-Y-alkyl; 
-alkyl-Y- alkenyl; 
25 -alkyKY-aryi; and 

- alkyl or aDcenyl substituted by one or more sobstitaents selected 
from the group consisting ofi 

-OH; 

•halogen; 
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-CO-NCRa^ . 
-CO-Cmo alkyl; 
-CO-O-Cutoalkyl; 
5 -N 3 ; 

-hfiteroaryl; 

■ieterocyclyl; 

-CO-aryl;and 
10 -CO-heteroaryl; 

R4 ia alkyl or aflcenyl, which may be interrupted by one or more 
-O- groups; v 

each Ik is independently H or Cmo alkyl; 
each Y is independently -O- or -S(0>w- ; 
IS His0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alknxy, hydroxy, halogen and triftaaromethyl; 
or a pharmaceutical^ acceptable salt thereof, 

20 

2. A compound or salt of claim 1 wherein Ri is -alkyl-axyL 

3. A compound or salt of claim 1 wherein^ is ^CTa>w^heiiyL 

25 4. A compound or salt of claim 1 wherein Ri is -<CBt)(w-substitnted phenyL 

5. A compound or salt of claim 1 wherein X is -€H(alkyl)(aIkyiy- wherein the alkyl 
groups can be the same or different. 



30 6. A compound or saft of clam lwherem 



7. A compound or salt of claim 1 herein X is -CHCCjHsXCHa)-. 
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8. A compound or salt of claim 1 wherein Ra is H. 

9. A compound or salt of claim 1 wherein Ra is aDcyL 

10. A compound or salt of claim 1 wherwnl^isHdk^^aJkyl 

11. A compound of the formula (II) 




X-O— (CB^t-ur-CSC— Rio 

10 (II) - ; 

wherein X is -CHRa~, -CHRa-alkyi-, or -CHRa-aDcenyl-; 
Rto is selected from the group consisting o£ 
-H; 

15 -aDcyl; 

-aDcsnyl; and 

Ra is selected from the group consisting o£ 
-hydrogen; 
20 -aikyl; 

-aDcenyl; 

-heteroaryl; 
-heterocyclyl; 

25 -alkyl-Y-alkyl; 

-alkyl-Y- aDcenyl; 
/ -alkyl-Y-aryl; and 
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-alkyl or alkenyl substituted by one or more substituents selected 
from the group consisting of: 

-OH; 

-halogen; 

5 -NCRafc 

-CO-Cmo alkyl; 
-CO-O-Cmo alkyl; 
-N 3 ; 

10 -aryl; 

-hetexoaryl; 
-hetcrocyclyl; 
-CO-atyi;and 
-COieteroaiyl; 

15" ais0to4; 

each Y is independently -O- or -S(0>ws 
each is independently H or Cmo alkyl; and 

each B. pieseut is independently selected firin fee gronp consisting of Cmq 
alkyl, Clio aBcoxy, hydroxy, halogen and trifluoromethyl; 
20 or a phannaceutically acceptable salt thereof 

12. A compound ofclaim 11 wherein Rio is aryL 

13. A compound or salt of claim 11 wherein R w is ^CB&j-phenyl. 

25 

14. A compound or salt of claim 1 1 wherein R 10 is ^CH2}o^^stitutBd phcnyL 

15. A compound or salt of claim 11 wherein X is -CH(alkyl)(aIkyI)- > wherein the 
alkyl groups can he fixe same or different 

30 

16. A compound or salt of claim 11 wherein X is -CHr-CHa— 
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17. -A compound or salt of claim 1 1 whereinX is -CH(CaEC!)(CH2)-. 

18. A compound or salt of claim 11 wherein Ra is BL 

5 19. A compound or salt of claim 11 wherein Ba is aUcyL 

20. A compound or salt of claim 1 1 wherein Ra is alkytO-alkyL 

21. A compound of the formula QU) 




10. 



wherein: X is -CHR3-, -CHRa-alkyl-, or -CHRyalkenyi-; 
Ri is selected from the group consisting o£ 

-aiyi; 

15 -alkenyl; and 

-Rr-aryl; 

Ra is selected from the group consisting ofi 
-hydrogen; 
-alkyU 

20 -alkenyl; 

-aiyl; 

-heteroaryl; 
-heterocyclyl; 
-*Ikyi-Y-aIkyl; 
25 .-alkyl-Y-acyl; 

- alkyt-Y- alkenyl; and 
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-alkyl or aBcenyl substituted by one or more sabstxtuenta selected 
from the group consisting o£ 

-OH; 

-halogen; 

5 -NCRa)i; 

-CO-C wo alkyl; 
-CO-O-Cwo alkyl; 

10 -atyi; 

-hctcioaryi; 
-hcterocyclyl; 
-CO-aryi;and 
-CO-heteroaxyl; 

15 RiisaQ^oralkBnyUwMdixxiaybointcxiup^ or more 

-O- groups; 

each Rj is independently H or C|.j 0 alkyl; 
each Y is independently -O- or -S(0)«-; 
n is 0 to 4; and 

20 ' each R present is independently selected from flifi group consisting of Q.io 

alkyl, Ci-io aDcoxy, hydroxy, halogen and trifluoiometbyl; 
or a phsnnaceutically acceptable salt thereof! 

• 

22. A compound or salt of claim 21 wherein Rt is ^CH2>w--subsdtuted phenyl 

25 

23. A compound or salt of claim 21 wherein Ra is H or alkyl 

24. Ac«nporaidarsattofclaim21wfae^ 
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25. A compound of the formula (IV): 




(IV) • 

X is -CHRjr, -CHRralkyl-, or -GHRrallwng*-; 
Rio is selected from the group consisting ofi 
-H; 

-alkniiyl; and 

io. -«yi; : • 

Rji is selected from the group consisting ofi 
-hydrogen; 
-alkyl; 
-dkenyU 

IS Hoyl; 

-heteroaiyl; 

-heterocyclyi; 

HiIkyl-Y-alkyU 

-alkyl-Y-aryl; 
20 , -alkyl-Y-aDcenyl; and 

-alkyl or aDcenyi substituted by one or more substituents selected 

from the group consisting ofi 
-OH; 
-halogen; 

23 -NCRafc 

•CO-NOfcOi; 
-CO-Cwo attyl; 
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-CO-O-Cuo alkyl; * * 
-N 3 ; 

-heteroaiyl; 

5 -heterocyclyl; 

-CO-aiyl; and 
-CO-heteroaryl; 
each B3 is independenfly H or Cwo aftyU 
each Y is independenfly -O- or - S(0)o4-; 
.10 nis0to4;and 

each R present is independently selected from the gpnnp c onsist in g of Chq 
alkyl, Cmo aDcoxy, hydroxy, halogen and trifluoromcthyl; 
or a pharmaceutical^ acceptable salt thereof. 

IS : 26« A pharmaceutical eompomAm comprising & *h«"pgntiffa1Iy ftffftfltrvft »rrynimt a 
compound or salt of claim 1 and a pharmaceutical^ acceptable cani^ 

27. A pharma ce u tical composition, comprising a t herap e uti cally effective amount of a 
compound or salt of claim 1 1 and a pharmaceutical^ acceptable carrier. 

20 

28. A pharmaceutical composition comprising a therapeutically effective amount of a 

pompound or salt of claim 21 and a phannaceutically acceptable carrier. 

* 

29. A method of inducing cytokine biosynthesis in an snhnal compri si n g a ^p* > p itjt & n pg 
25 a therapeutically effective amount of a compound or salt of claim 1 to the ammaL 

30. The method of claim 29 wherein die cytokine is IFN-cl 

31* A method of inducing cytokine biosynthesis in an animal comprising administeiing 
30 a therapeutically effective amount of a compound or salt of claim 11 to the animal. 



32. The method of claim 31 wherein the cytokine is IFN-o. 
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33. A method of treating a viral disease in an ftTrnnal crrmprtsfng fl^mTTiigteWng a 
therapeutically effective amount of a compound or salt of claim 1 to the mwwaI, 

5 34. A method of treating a neoplastic disease m an annual com posing a&ru risie ring a 
Iheiapeuticany effective amount of a compound or salt of claim 1 to the animal ' 

35. A method of treating a viral disease in an animal com priBirig adm ims tei in g a 
therapeutically effective amount of a compound or salt of claim 11 tofheaxrimaL 

10 

36. A method of treating a neoplastic disease in an animal 
therapeutically effective amountof a compound or salt of claim 11 to the animal. 

37. A method of indu c ing cytokine biosynthesis in an animal comprising administering 
15 a theraputically effective amount of a compound or salt of claim 21 to the animal 

38. The method of claim 37 wherein the cytokine is IFN-cu 

39. A method of treating a viral disease in an animal comprising administering a 
20 therapeutically effective amount of a 

40. A method of treating a neoplastic disease tn m* amtnul ftftm priimig nH mi nintat ri ng a 
therapeutically effective amount of a compound or salt of claim 21 to the animal 

25 41. A compound of the formula (V): 




176 



PCT/US01/46581 



Ri is selected from the group consisting o£ 

-aDoenyl; 
-Hr-ocyU md 

Ri is selected from the group consisting o£ 
-hydrogen; 
-alkyl; 
-alkenyi; 

•-*yi; 

-faeteroaxyl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-alkyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituenls selected 
from tbe group consisting of: 

-OH; 

-halogen; 

-CO-N(Ra)i; 
-CO-Cno alkyl; 
-CO-O-Cho alkyl; 
-N 3 ; 
-aryt 

-beteroaryl; 
-beterocyclyl; 
-COaryUand 
-CO-hcteroaryl; 

S4 is alkyl or alkenyl, which may be interrupted by one or mote 
-O- groups; 
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each R3 is independently H or C M0 alkyl; 

Rio is selected from fee group consisting of H, alkyl, alkenyl and aryl; 
each Y is independently -O- or -S(0)<w-; 
nis0to4;and . 

each R present is independently selected from the group consis ting of Ci-10 
alkyl, Cmo aUcoxy, hydroxy, halogen and trifluoromefeyl; 
or a pharmaceutical^ acceptable salt thereof, 

42. A compound of fee formula (VI): 



10 




(VI) 



wherein X is -CHRa-, -CHRa-aDeyl-, or-CHRa-alkenyl-; 
Ri is selected from fee group consisting o£ 

-aOoenyU 
-Rr-eryl; and 

Ra is selected from fee group consisting ofi 
20 -hydrogen; 

-alkyl; 
-alkenyl; 
■ -aryl; 

-heteroaiyl; 
25 -heterocyclyl; 

-alkyl-Y-alkyl; 
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-alkyl-Y-atonyi; 
-alky 1-Y-aryl; and 

-alky! or alkenyi substituted by one or more substitaente selected 
from the group consisting ofi 

-OH; 

-halogen; 

-CO-CMoaDcyl; 

-CO-O-CwoaDcyU 
-N 3 ; . 

-heteroaryl; 

-heterocyclyi; 

«<X>-aryl; and ■ 

-CO-heteroaiyl; 
R4isaBcyloraDcenyl,whichmaybe into 
-O- groups; 

each Ba is independently H or Cmo allcyl; 

Rio is selected fiom tbe group consisting of H, alkyl, aDceny 1 and aiyl; 

each Y is independently -O- or -S(0)«-; 

nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Ci-iq alkoxy, hydroxy, halogen and trifluaromethyl; 
or a phannaceutically acceptable salt thereof! 
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A compound of tie formula (VII): 
O 




(vn) 



5 



10 



X is -CHRr, -CHRa-alkyi-, orKERraHcenyl-; 
Ri is selected from the group consisting of 

-ajyU 

-aBosnyl; 

-Rr-aiyl; and 
. ^CROwir-O^Rio; . ' 
Ri is alkyl or alkenyi, which maybe interrupted by one or more 
-O- groups; 

each Ba is independently H or Clio alkyi; 

Rn is selected from the group consisting of H, alkyl, alkenyi and axyl; 
ais0to4;and 

each R present is independently selected from the group consisting of Cm 
alkyl, C|-io aJkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutical^ acceptable salt thereof. 



20 



44. A compound of the formula (VHI): 




N— (COOR 7 )2 



(vm) 
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wherein: X is -CHR.3-, -CHRa-attyl-, or -CHRa-aBcenyl-; 
Ki is selected from the group consisting o£ 

5 * -alkenyl; 

-Rr-aryl; and 

Ra is selected from the group consisting o£ 
-hydrogen} 
10 -alkyl; 

-fiDcenyi; 
-aiyi; 

-heteioaxyl; 
-heteiocyclyl: 

15 • ' -aikyl-Y-alkyl; ' 

-oDcyl-Y-alkeiiyi; 
-alkyl-Y-aiyl; and 

- alkyl or alkeriyl substituted by one or more substrtnents selected 
fiom the group consisting ofi 
20 OH; 

-halogen; 

-CO-NCRafe 
-CO-Ci.io alkyl; 
25 . -COO-Cwo alkyl; 

-N 3 ; 
-aryl; 

-heteroaiyl; 
-heteiocyclyl; 

30 -CO-aiyljand 

-CO-hetaoaiyl; 
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R+is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cuo alkyl; 
Rio is selected item the group consisting ofH, alkyl, alkenyi andaryl; 
5 each Y ia independently -O- or -S(0)o-r; 

nis0to4; . 

each R present is independently selected from die group consisting of C ho 
alkyl, Cmo sBcoxy, hydroxy, halogen and trifinoromethyl; and 
R7 is tert-bvtyl or benzyl; 
10 or a phazmacentically acceptable salt fhereo£ 

45. A compound of the formula (DQ 




O-Rr 



15 (DC) 



Xis-CHRy, -CHRi-aDcyl-, or-CHRj-alkenyl-; 
Ri is selected, from the group consisting o£ 
■sxyl; 

20 -aJknnyl; 

-Rr-aryi; and 

-(CHa)M0-MH; 
Rj is selected from tho group consisting ofi 

■hydrogen; 
25 -alkyl; 

-alkenyl; 

-«yi; 
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-hetaoaryl; 
-heterocyclyl; 
-attyl-Y-attyl; 
-alkyl-Y- aflcenyl; 
-alkyi-Y-aiyl; and 

-aEcyl or alkonyi substituted by one or more substitucnts selected 
from the group consisting ofi 
-OHj 



-halogen; 

10 -NOfck 

-CO-Cwo alkyl; 
-CO-O-Cmo alkyi; 

15* - : ' ' : 

-heteroaryl; 
-heterocyclyl; 
-CO-aryl;and 
-CO-hetcroaiyl; 

20 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
—O- groups; 

each Ba is independently H or Cmo altyi; • 
each Y is independently -O- or -S(0>«-; 
25 nk0to4;and 

each R present is mdependenfly selected from the group consisting of Cmo 
alkyl, Cmo aBcoxy, hydroxy, halogen and trifluorometbyl; 
or a phffrmaccutically acceptable salt thereof, 



30 
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